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CHAPTER I

THEORETICAL FOUNDATIONS

This chapter is primarily concerned with providing
background and foundation material
is

to

follow.

making

for

the research which

The relationship between group decision

and various personality dimensions

The nature of

successful groups

is

is examined.

studied;

special atten¬

tion being given to the composition of the group and the
personalities of

its

constituent members.

byproduct of change,

is

dividual personality

and subsequently on the behavior of

the group.
Finally,

studied for

The purpose of this

Two problems

ture,

changes

study

common to most organizations

in technology,

legislation and all

Internal change

bership.

Current

and groups

Environmental change

competitive market struc¬

those external

the major portion of organization's
ties.

stated.

are given.

are environmental and internal change.
includes

a

effect on the in¬

research is

some working definitions

Origin of the

its

Uncertainty,

factors which claim

task directed activi¬

is defined in terms of change of mem¬

literature of

the effects of change cite

environmental and internal change as the major deterrents
to group productivity.1

2
Challenge of change
According
challenge
change.

to much popular

literature

the most serious

facing the organization today is the
This change

It is change

seems

to be growing

challenge of

in its dynamics.

characterized by continued acceleration.

an example of

such writing,

change

following manner

in the

As

Robert Oppenheimer describes

"One thing that is new is the prevalence of new¬
ness, the changing scale and scope of change it¬
self, so that the world alters as we walk on it,
so that the years of a man's life measure not
some small growth or rearrangement or moderation
of what he learned in childhood, but a great up¬
heaval. " ^
Increasing concern with the organization's ability to cope
is evidenced in the current writings of
al

specialists as Argyris,

argue

Trist,

Rice

such organization¬
and Bennis.

that an organization's effectiveness

fined as its
and grow.

3

capacity to
Bennis

survive,

adapt,

They

should be de¬

maintain itself

in particular states:

"If we view organizations as adaptive, problem
solving, organic structures, then inferences
about effectiveness have to be made, not from
static measures of output but on the basis of
the processes through which the organization
approaches problems."4
There

is

increasing evidence

possessing the means
failed to do

so.

that large organizations

for survival have,

in many cases,

Two organizational theorists,

Cyert and James March have

attributed these

Richard

failures

to the

3
organization's

increasing inability to cope with the un-

5
certainty

that normally accompanies change.

The organization leader as

a change agent

Many organization theorists have
blame

for the organization's

ly on the
stance,

shoulders of its

has

suggested that the

inability to cope

leader.

characterized this

lies

square¬

George Steiner,

for in¬

failure.

"The presidents of corporations have been ducking
their jobs....They seem to follow the practice of
setting in a fuzzy way some objectives to be ac¬
complished in the future and establishing a com¬
mittee, with the staff help of the planning group,
to come up with a plan for achieving the objectives.
From this point until the plan is handed^to him the
president abdicates his responsibility."
Steiner sees

the

corporate president's role as

chief planner and change agent but criticizes
to assume

this

role.

deficiency of the
failure

to

Bennis

the

that of

failure

agrees with Steiner on this

corporate president but attributes

this

a certain missing personality characteristic.

This missing

characteristic is described

as resistance

to

7
uncertainty.

Joe Kelly agrees with

but his outlook is more optimistic.

these two theorists
He

feels that the nec¬

essary personality characteristics are present in organi¬
zational
the

leadership.

He describes

the

effective

leader of

future.
"This represents the nub of managerial life in
the sense that the modern manager has to live
with a fair amount of uncertainty in an environ-

4

ment which is frequently suffused with ambiguity
and conflict.
Fortunately, many of the most ef¬
fective managers seem to prefer this kind of
situation mainly on account of their ability to
restructure it in their own interests."8
Galbraith,

in The New Industrial

State,

describes

new type of manager who makes extensive use of
fastly developing technologies
the

"economic man."

to external change

a

the new and

to gain an advantage over

The developing manager reacts quickly
and has

learned to adapt to internal

9

change.

Internal

change is described in terms of

mobility or turnover which has

increased five

labor

fold since

the Korean War.^^

Group

task and social

structures

Group adaptation to change
The process by which the group adapts to change may
provide

some useful insights for

Group adaptation to change
Guetzkow as
lems

Guetzkow describe

Change

from the group.

creates prob

Collins and

the process by means of their model.

illustrated on

the

following page.

cates two basic needs which it
interpersonal.

studies of change.

is described by Collins and

a decision making process.

requiring decisions

model is

future

Task

characterizes

and interpersonal needs

ly described as external and internal
external and internal needs of

The

The model indi
as

task and

can be various

corresponding

to

the

the group which result from

5

The Collins and Guetzkow Group Decision Model*

MODEL

Source of Problem

Collins,

B.

and H.

of Group Processes
p.

6p-87.

Group Behavior

Guetzkow

(1964).

#1

Outputs

Rewards

A Social Psychology

for Decision Making.

New York:

Wiley,

6

the problems of external and internal change.

The model

characterizes

as mutually

exclusive.

the

task and interpersonal needs

Therefore,

a group cannot satisfy both needs

simultaneously but must alternate its attention concen¬
trating on
states

the most important need.

The model

further

that these needs may be more efficiently satisfied

if task and social
tions implying

leadership are

separation of task

treated as

separate

func¬

and social leadership."^

Definition of group
Proshansky and Seidenberg have
cial psychologists use
more

the

suggested that most so¬

term "group"

to refer to two or

individuals who can be collectively characterized as

sharing a common set of norms,

beliefs

and values

and ex¬

isting in implicitly and explicitly defined relationships
to one
quences
have
are

another such that the behavior of each has
for the others.

consequences

These properties emerge

12

from and

for the interaction of individuals who

similarly motivated with respect to

jective or goal.

conse¬

Joe Kelly adds

some specific ob-

a task dimension to the

aforementioned definition.
"Inevitably
on account of their interdependence,
which after a time becomes institutionalized, the
members develop an ideology which implies that
they have a common set of values, beliefs and
norms which regulates their behavior and atti¬
tudes.
The group ideology is developed as the
group works on particular tasks and may become
peculiar to the group."13

7

The problem solving model
Further,

in depth attention is now given to the Collins

and Guetzkow model.
terpersonal
Cattell,

systems

This model

is based on

and Thibaut and Kelley.
a basic

the

crucial elements of

the

acts of

this

the members of

members

structure

for groups.

structure

as:

the groups,

(2)

the positive or negative

for one

another.

a boundary separating
physical,

technical,

depends upon its
The

internal

theorizes

it from the
or

social.

ability to

system of

ments enables

He

The

ternal

system is

The

Homans goes on to

the members,

that each group has

survival of the group

interactions
obstacles

internal

and senti¬

in the environ¬
that its in¬

continued health

system is

subject

some of the group's energy must be

to maintain the internal system.

spent

Such an allocation of en¬

and internal

to maintain group equilibrium.
found in

and

success with its environment.

say that the

ergy between the external

the

feelings of the

currently viable but its

to entropy and that

activities -

solve environmental problems.

activities,

continuing

sees

interaction -

fact that a group does exist proves

depends on its

Bales

(1)

He

environment which may be

the group to overcome

ment.

Bales,

14

independent and interpersonal behavior of
sentiment -

task and in¬

suggested by the works of Homans,

Homans describes

(3)

the

system is necessary

15

some of his

studies on the

adaptive and

8

integrative

changes of groups

tiation of roles and the

that

stratification of

facilitates task activity will
lems within the group.
sulting

the increased differen¬

He

structure which

create interpersonal prob¬

theorized that the pressures

from increasing task orientation give rise

counter pressures

for group integration.

structure which is best

suited

for

satisfy the interpersonal needs of
theorized that all groups
equilibrium.

are

re¬

to

Therefore,

the

task purposes may not
the members.

caught in

temporary

He

further

states of

Each new task or interpersonal problem creates

a movement towards

a new point of equilibrium.^

Cattell also discusses
of the group.

He

the

task

and interpersonal needs

states:

"The sum total of the energy which any group can
command or expend, I have called synergy; and
the synergy will be a function of, for example,
the number of members and the strength of the
group interests of each.
It is easy to perceive
that this synergy is expended broadly in two
ways which are distinct in important respects.
First, a substantial part, which we may call
maintenance synergy, will be used up in the in¬
ternal machinery which keeps the group in being,
leaving the residue, which we may call effec¬
tive synergy, to carry out those purposes for
which the group explicitly exists." ^'
A more
groups
Stice.

complete

can be
18

istence of

review of Cattell's analysis of small

found in a joint article by Cattell and

Homans,

Bales

and Cattell emphasize

task and interpersonal

sion making group.

Collins

the

systems within

joint ex¬
the deci¬

and Guetzkow further develop

9
these

concepts

and add the

concept of a dynamic system de¬

pendent on and respondent to
anism for maintaining
Guetzkow model

its environment with a mech¬

its equilibrium.

(see page

5 )

The Collins

and

examines the group's response

to problems originating in both the external and internal
environment.
ing

a group

These problems are
response.

treated as

Analogously,

these

stimuli requir¬

stimuli

characterized as external and internal problems
decisions
stimuli

from the group.

as originating

stimuli

from the external environment

are described as originating

motivate group behavior.

task oriented.

If the obstacle

If

the group's

the obstacle originates

External obstacles can

which must be overcome before
be

maintain and

is

attempted.

can reinforce

the

from within the
There

is

an

and also between re¬

create

internal obstacles

the external obstacles can

On the other hand,

interpersonal rewards

task related behavior.

cles may be more

from

synergy must be

synergy must be maintenance oriented.

interrelationship between obstacles
wards.

from the

the interpersonal

that rewards mold,

group's external environment,

group,

in-

faced by the group.

The model maintains
|

and

faced by the group while

internal environment and constituting
problems

requiring

The model describes external

constituting the task problems
terpersonal

can be

The

formidable than the task

internal obsta¬
related obstacles.

10
The model
function of

further maintains that productivity is a

the

successful overcoming of both external

internal obstacles.

Productivity results

successful task oriented behavior
resulting

from the

bly effect."

interpersonal

and

from the group's

and also from a bonus
system called the

Assembly effect is defined as

the excess of

group productivity over that which would have
each member worked in isolation.

"assem¬

resulted had

The bonus may be positive

or negative.
The model

indicates that group productivity receives

a task environmental reward from outside
daries.

The reward acts

behavior.

as

Because

from within the group

group boun¬

feedback reinforcing

Interpersonal rewards

cessful behavior.

the

successful

can also reinforce

suc¬

interpersonal rewards originate

structure,

it

is possible for these

rewards to be generated independently from group productiv¬
ity.

In a task oriented group,

these

rewards

task behavior of the group with the major
from the environment.
group

However,

reinforce

reward coming

it is possible

for the

to motivate behavior which does not contribute

ductivity or even interferes with
words,

it is possible

to mold,

it in some way.

rewards

to

survive on

love or

are generally used to

to pro¬

In other

maintain and motivate be¬

havior which reduces productivity.
impossible

the

However,

because

status alone;

facilitate

it is

interpersonal

long-run produc-

11

tivity.
The

concept of interpersonal rewards

sary to maintain
"common fate"
Hall,

long-run productivity is

supported by the

studies by Collins and Guetzkow,

Rosenberg,

and Zajonc.

environmental reward was
continued to mold,

19

group must have

In these

forthcoming

Egerman,

studies,

no task-

and yet the group

maintain and motivate

which would eventually produce

status,

as being neces¬

rewards.

those behaviors
To

this end,

the

available such interpersonal enforcers as

deference,

etc.,

in accordance with the

which can be

applied or withdrawn

activities of the group member.

Task and socio-emotional roles
The Collins

and Guetzkow model illustrates

tence of two basic group roles leadership roles.

task

and

the exis¬

socio-emotional

Borgatta has observed that the

leadership and socio-emotional

leadership

task

functions are

two

well differentiated and recognizable roles best filled by
different people.

20

developed by Bales.
relations oriented,

This

21

A study of the

productivity,

the
the

human relations

supported and further
task oriented,

human

and a combination of task and human re¬

lations oriented styles of
combination of

finding was

leadership indicated that the

two resulted in the highest
task oriented

style was

third.

style was

22

level of

second while

the

From the Borgatta and

12

Bales

studies we

roles

are best

however,

find that the task

filled by different people.

and capable of

casional

"stars"

are

filling both roles.

so rare

as

conditions under which a leader operates

Fiedler has
tend to be

shown that
those who

the

are

very difficult for

leader.

intermediate difficulty,
who devotes his

situation is very easy or
Where

the

situation is of

the more effective

leader is one

23

Considerable

attention is given to the role of the

leader in determining group effectiveness.

ber of

successful

attention primarily to friendly interper-

sonal relations.

study,

im¬

is more effective.

concerned with the

if the

the

are

leaders of more effective groups

completion of the task

this

These oc¬

to justify only a mention.

portant in determining which style

of

occasionally,

a leader arises possessing both sets of charac¬

teristics

The

and socio-emotional

the

For the purpose

leader is considered a high status mem¬

the group and his effect is

similar to

that of

any

group member only more profound and

longer lasting.

concentration does

importance of the other

group members

not diminish the

to group productivity.

sider and evaluate

This

the effect of both the

follower on group productivity.

study will

This

con¬

leader and the

13

Effective

leadership personality

Gibb found that an effective
tribution to
"best"

"group

contributes

locomotion."
to the

leader must make

24

The

type of leader who

locomotion and effectiveness of

the group has been described by Argyris
tered"

a con-

and task oriented.

Argyris's

as

"reality cen¬

contention is

that

the most effective pattern of leadership used by organiza¬
tional executives
seems

is

flexible;

selecting that style which

appropriate given a particular

words,

the

reality centered leader chooses

leadership in a given
for any set of

interpersonal factors.

sion making

the

Reality centered

leader diagnose

a given deci¬

the most appropriate

Argyris goes on to say that the
will indicate

socio-emotional

facilitates

tendencies only when that
25

the earlier work on task

competition,

and artifically

leadership resulted

Sherif and Sherif.

study on the emergence of task

style.

reality centered leader

task completion.

from the research of

mechanism of

the payoff

situation with a minimum amount of emotional

distortion and then choose

Some of

In other

that style of

situation which maximizes

leadership requires that

style

situation.

In

their basic

leadership through the

they used two groups of campers

stimulated competition between them.

results indicated that the

social

The

leader was dominant dur¬

ing the early non-competitive period.

However,

when

the

14

competition began,
task ability took

the high status member with the greatest
charge.^

Psychological distance

and task orientation

Fiedler found an important characteristic of a task
leader to be

the psychological distance which he maintains

between himself and his followers.
ness handcuffed a
employees.

Psychological close¬

leader when he had to put pressure on his

The psychologically distant managers or PDM's

were more effective where
or unfavorable.

conditions were either favorable

Fiedler explained their effectiveness by

stating that a manager who is emotionally dependent on a
subordinate

cannot effectively discipline him.

implied that discipline might not be
action when conditions were
unfavorable.

However,

he

the optimal course of

somewhere between favorable and

27

Fiedler devised an ingenious
psychological distance.

technique

The manager is

for determining

asked to rate his

most preferred and least preferred subordinates on various
psychological
these

two ratings,

manager is
by his

traits.

The greater the

distance between

the more psychologically distant the

assumed to be.

The PDM is

further characterized

rejectance of those with whom he

cannot work easily.

The psychologically close manager or PCM is more
of his

subordinates.

The PDM is

tolerant

considered to be the

task

15
specialist.
Two portraits emerge
PDM has

the

1.

He

following
tends

to

superiors
2.

He

tends

from Fiedler's work.

First the

characteristics:
formalize

role

relationships with

and subordinates.
to be

reserved in his

interpersonal

relationships.
3.

He prefers formal

4.

He

accepts or

staff consultation.

rejects

subordinates on the

basis of performance.
5.

Though reserved he

is interpersonally

6.

He does not develop

smooth.

friendships with his work

colleagues.
7.

He demands

and gets

considerable

freedom of

action.
8.

He expects
plans

9.

subordinates

to make mistakes

accordingly.

He prefers

ambitious

subordinates.

The PCM is relatively inefficient in favorable
able

situations but more efficient in those

between.

and

He has

the

following

situations

characteristics.

1.

He prefers informal role

2.

He

is more

and unfavor¬

relationships.

concerned with good human relations

than with task achievement.
3.

He is inclined to

select friends

from among

in

16

colleagues and subordinates.
4.

He dominates

and attempts

to possess

sub¬

ordinates.
5.

He prefers not

to delegate

frequent consultation.
Kelly predicts
will be

a task

28

that the executive of the

specialist who can

Kelly expects

this

considerable adaptability in the
reacts

to either conflict or

will develop a spectrum of
he will

seventies

systematically vary his

psychological distance with both his
subordinates.

and requires

superiors

future

and his

executive

to

selection of roles

cooperation.

Kelly's

leadership responses

description appears

as he

This executive
from which

select the most appropriate depending on the

cumstances.

show

cir¬

to incorporate

both Fiedler's psychologically distant manager and Argyris's
reality centered leader.
tics
Stice

also

compare

found that

These personality characteris¬

favorably with those

in their study on the

characteristics
Stice

29

and

leadership effectiveness.

"deliberate will

stability of purpose

see his decisions

control"

differentiates
The deter¬

and organizational precision
control"

enables

through and to organize

a high degree of consistency.

Cattell and

and non-leaders.

associated with "deliberate will
to

and

relationship of personality

significantly between leaders
mination,

found by Cattell

a person

the group with

Cattell and Stice

also found

17
that the level of nervous tension,
worrying,

absence of anxious

and ego-strength also differentiated.

Delib¬

erate will control can be variously described as resis¬
tance to social persuasion while the other measures can
also be described as emotional detachment and cognitive
•
4.
30
orientation.

Personality and the task leader
A summary of those relevant characteristics of the
successful leader would describe him as task oriented but
not rigidly so.

It would further characterize him as be¬

ing emotionally detached,

cognitively oriented with a

freedom from emotional distortion and a certain immunity
to social pressure.

By contrast,

the socio-emotional

leader could be characterized as emotional,
distractable,

empathetic,

human relations oriented with a definite

susceptability to social pressure.

The task leader's pri¬

mary concern is the completion of the task and his activi¬
ties are generally geared to its achievement.

This theory

is in direct contrast to other theories such as trait
theory; which has generally fallen into disrepute because
of its inability to consistently predict behavior.
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Christie and Geis have developed a new personality dimen¬
sion which seems to measure many of the characteristics of
the successful leader.

This dimension has been entitled

18
"Machiavellianism."

A tabular summary of the aforemen¬

tioned leadership characteristics and the relationship of
these characteristics to the Mach characteristics is given
on the following page.

The Machiavellian syndrome
The Machiavellian syndrome is a collection of person¬
ality characteristics describing behavior which is:
cognitively oriented,

(2)

emotionally detached,

resistant to social pressure.
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and

(1)
(3)

The relationship between

these characteristics and the previously described con¬
cepts of task leadership, psychological distance and re¬
ality centered leadership becomes obvious in Chapter II.
The concepts provide the background or framework against
which the Mach concept can be evaluated.

The Mach concept

will be more fully developed in the next chapter.

Purpose of research
The literature previously reviewed suggests that Mach
may be positively related to performance.

Therefore,

the

purpose of this research is to evaluate the effect of the
Mach dimension on the process of decision making perfor¬
mance through a measure of group productivity.

The prob¬

lem posed for this research is concerned primarily with the
effect of the Mach dimension on the decision making effec-
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TABLE #1

Relationship of Mach to Prior Research
»—- — -

...

■'

— --—————i

MACHIAVELLIAN
CHARACTERISTICS

SUPPORTING
RESEARCH
Author

Low Mach-Socially
Oriented
1. Socio-emotionally oriented
2. Emotional
close
3. Responsive to
social pressure

(Not directly
described)

Concept

(No attempt is
made to relate
to existing
literature)

High Mach-Task
Oriented
Characteristics:

Sherif and Sherif
Argyris

Task Leadership
Reality Centered
Leadership

1.

Gibb
Collins and
Guetzkow
Cattell

Group Locomotion

Cognitively
Oriented

2.

Emotionally
Detached

3.

Resistance to
Social
Pressure

High-Low Mach
Combination

(Includes members
having both
characteristics)

Fiedler
Cattell

Collins and
Guetzkow
Homans
Bales
Borgatta
Cattell
Kelly
Argyris

Primacy of Task
Absence of Anxious
Worrying
Psychological
Distance
Deliberate Will
Control

Group Decision
Model
Task and Social
Needs
Task and Social
Functions
Exclusive Functions
Effective Leader
Characteristics
Future Leader
Reality Centered
Leader

I
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tiveness of the groups both before
the

and after a change in

composition of the groups caused by a change of

leaders.

Summary
Changes in the

internal and external environment of

goal oriented groups causes
decision making machinery of
its effectiveness.

the group

these

changes

framework realizing that the

corporates change will
whose

leaders

acteristics

and

in the

and ultimately in

In order to perform effectively the

groups must integrate
ing

corresponding changes

into its decision mak¬

speed with which it in¬

affect its productivity.

followers possess

allowing the

Groups

those personality char¬

speedy incorporation of change

are

hypothesized to be more effective.
The Mach

syndrome

is

tics especially effective
of change.

Therefore,

assumed to reflect characteris¬
in facilitating the incorporation

the Mach

syndrome will be examined

for the purpose of determining the
group performance.

extent of

its effect on

CHAPTER II

THEORY AND RESEARCH

This

chapter examines

the

theoretical background of

the Mach concept,

its relationship

ing effectiveness

and some of its personality and situa¬

tional correlates.

to group decision mak¬

General hypotheses

are

then stated

which test the validity of some of the personality and
situational

assumptions

underlying

the Mach concept.

Mach concept to be developed in this

The

chapter was provided

with theoretical foundations in the prior chapter.

A

brief description of the Mach personality was given

and

this description will be expanded more
this

fully

later in

chapter.

Some necessary definitions
Some definitions necessary to a more
ination are

taken

from Fiedler's work.
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thorough examThey are:

(1)

Leader - that individual in a group given
the task of directing and coordinating the
group's task relevant activities.

(2)

Leader effectiveness - defined in terms of
group performance on the group's assigned
task.

(3)

Leadership - an interpersonal relationship
in which power and influence are unevenly
distributed so that the leader is able to
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control the activities of others to a
greater extent than they do his.

The Machiavellian syndrome
The pioneering work of Christie and Geis describes
the Mach syndrome in terms of a collection of situational
and personal characteristics.

The situational character¬

istics are further described as face-to-face interaction,
latitude for improvisation and irrelevant affect which
are in turn defined as:
(1)

face-to-face interaction - exists in a
situation where two or more individuals
are engaged in a common task for the
purpose of achieving a common goal.

(2)

latitude for improvisation - exists in
any situation where there is a sufficient
amount of ambiguity requiring the subject
to improvise both the timing and the con¬
tent of his responses.
This improvisa¬
tion is limited to cognitive improvisa¬
tion.

(3)

irrelevant affect - described as the emo¬
tional disruption normally arising in an
interpersonal interaction.
Any decision
making group would give rise to irrele¬
vant affect. 4

It should be emphasized that all three situational char¬
acteristics are generally present in a group decision
making situation.

For example,

the members of a decision

making group generally meet face-to-face;

the group's pri¬

mary task of problem solving through decision making im¬
plies the existence of some uncertainty or ambiguity;

and

23
irrelevant affect is present in interpersonal interactions.
The Mach

syndrome is additionally the

personality characteristics.
characteristics as:
tive orientation,
Christie

(1)

and

(3)

Christie

function of

and Geis

emotional detachment,
ego-strength.

and Geis's Mach syndrome

some

list these
(2)

cogni-
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takes

its roots

from

o /r

Machiavelli's The Prince and The Discourses.
sumptions on human nature were
terms
was

and used to

Implied as¬

reinterpreted in modern

form a questionnaire.

tested and revised resulting

in

the

This questionnaire
current Mach V in¬

strument.
Christie
the

and Geis

characterize

the Mach in terms of

following predispositions based on studies where

these

predispositions were indicated by most or all of the more
successful high Machs.
(1)

The high shows a cool detachment whereas
the low is more apt to become emotionally
involved.

(2)

The high is less likely to become involved
with other people, with sensitive issues,
or with face saving embarrassment.

(3)

The high's coolness may not be more than
skin deep because he appears to be sensi¬
tive enough to avoid the enticements or
dangers of interpersonal involvements
which might interfere with task achieve¬
ment.

(4)

The high shows a lack of susceptibility
to sheer social pressure urging compli¬
ance, cooperation, or attitude change -a characteristic which in turn accounts
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for his being no more likely than a low
to be mislead by inducements to lie or
cheat.
(5)

The high's cool allows him to focus on ex¬
plicit cognitive definitions of the situ¬
ation and to concentrate on strategies for
winning, while the low gets carried away
in the direction proposed by the high.
The
high's tendency to act by what he knows
makes him more successful in exploiting the
situation.

(6)

Evidence to date indicates that the high is
not more hostile, vicious or vindictive
when compared to the low.

(7)

The high has as little defensive investment
in his own self-image or beliefs as he has
in others or interpersonal relations.

(8)

High Machs tend to initiate control and
structure in their groups.
Evidence is incon¬
clusive as to whether this indicates a more
independent or active process.^

By way of summary,

the personality of the Mach as it

interacts with various situations produces the following
tactics.

See the illustration on the following page.

Other relevant Mach characteristics
Some other factors relevant to the Mach syndrome
should also be discussed.

Christie and Geis found that

highs were task oriented in winning while the lows were
ego involved with the details that arose with the bargain¬
ing process.

In other words,

lows were distracted from

winning by irrelevant emotional involvements.
carried away by their empathy for other people.

They got
Nor can

taken from Christie and Geis

(1970),

p.

351.

The Christie and Geis Mach Model

25

CM

w

Q
O

s

26
the competitive advantage shown by the high be attributed
to superior intelligence because no significant linear
correlation could be found between intelligence and Mach.
Guterman in his book.

The Machiavellians,

39

found that a

strong superego correlates negatively with Mach.

40

He

suggested that a weakened superego can result from flexi¬
ble moral attitudes on the part of the parents.
other hand,

On the

he felt that a strong superego reflected a fear

of loss of love of the parents, warmth shown by the parents and firmness of the parents'

beliefs.
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Guterman also

found a positive relationship between Mach and outward directed hostility.
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Christie and Geis would agree with

Guterman's conclusions for the most part but would add
that Mach is negatively related to empathy and that high's
succeed better in the real world.

43

In addition,

found a negative correlation between Mach and age.

they
44

A synthesis
The characteristic which seems most essential to the
real world effectiveness of the high Mach is emotional de¬
tachment.

Emotional detachment when associated with cogni¬

tive orientation and resistance to social pressure enables
the high to more effectively combine people and resources
to achieve at least a short-run optimum in productivity.
His persuasiveness as described by Christie and Geis,

re-
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inforced by his resistance to social pressure seem to suit
him well for the position of group leader.

45

Along the same

line of thought, French in his study of interpersonal power
relationships found that:
(1)

For all possible patterns of initial
opinion in a completely connected power
structure, the opinions of all members
will reach a common equilibrium level
equal to the mean of the group.

(2)

In a unilaterally connected group, the
opinions of all members will converge
to a final common opinion in an indefi¬
nite number of steps.
If there is one
person in the group with zero emotional
input (i.e. , no emotional involvement),
then all members will eventually agree
with him because he can influence others
but they cannot influence him.46

Therefore,

the high Mach's emotional detachment and ego-

strength seem to suit him especially well for the position
of group leader.

It may be well to differentiate,

at this

point, between an appointed leader and the high status per¬
son who influences more and is influenced less.
Based on the research of Borgatta and Bales a combina¬
tion of high and low Mach can be hypothesized to be the most
stable and therefore,

the most productive in the long-run.

The high Mach is most generally characterized by his emo¬
tional detachment,

cognitive orientation and ego-strength.

It is these characteristics which cause him to be task ori¬
ented.
It

From the work of Borgatta and Bales shown in Chapter

the socio-emotional problems created by a task leader
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leads to increased interpersonal needs for group members
which must be satisfied if long-run productivity is to be
achieved.

The work of Borgatta and Bales proposes a com¬

bination of task and social leadership to be the most sta¬
ble and therefore,
tivity.

the most capable of sustained produc¬

From the previously mentioned descriptions of high

and low Mach,

a parallel can be drawn between high Mach and

task oriented and between low Mach and socio-emotionally
oriented leadership.

Change of leader
Another source of interpersonal problems and socioemotional needs occurs with a change in role sets and role
expectations.

The most serious changes occur with a change

of membership in a decision making group.

The impact of

the change increases as the status of the member being
changed increases so that a change of a high status member,
such as a leader,

can be expected to have a more serious im¬

pact than a change of some low status member.
sions are supported by the work of Pryor,
Nash and Wolfe;

Ziller;

Behringer and Jansen.
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These conclu¬

Flint and Bass;

Ziller and Behringer;

and Ziller,

These authors maintain that the

disruption of established patterns resulting from change of
members and/or leaders has a negative effect on the produc¬
tivity of the group.

This negative effect varies directly
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with the

status of the member and the

prior to the change.

These

authors

success of the group

admit that in some

cases a change may be welcomed especially if the group is,
competitively speaking,
changed is

low status

unsuccessful or if the member to be

and the member

to be received is per¬

ceived to be of potential value to the group.
A partial summary of
be made

to support the

and Wolfe

the research of these authors will

above

contention.

For instance,

Nash

found that the introduction of a stranger into a

group caused a temporary decline in the number of inventions
where

the primary task of the group was

Ziller and Behringer,

inventions.
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in a longitudinal study of the assimi¬

lation process of a new student found his popularity to de¬
crease

sharply after joining the group

steady rise until it reached a stable

and then to begin a
state.

49

The decline

in popularity paralleled a decline in productivity on the
part of the newcomer.
something which he
member was

called "ego diffusion"

admitted to the group.

as the difficulty an
uniqueness.

Ziller found a group

This

ilarities between

threatened by

whenever a new

He defined ego diffusion

individual has in distinguishing his

difficulty occurs when contrasts and sim¬
self and others fail to be perceived and

the result is an amorphous or obscured self-portrayal.
implication of

this research is

The

a concentration of the en¬

ergies of the group on the assimilation of the newcomer
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which,

in turn,

tations.

requires

Ziller terms

a weakening of values

this process

as

and expec¬

socialization.

completed the group can return its

Once

the process

is

to business

as usual.The aforementioned researchers

concentrate their

attention

attention on member change and to date no

known research has been done on the

impact of leadership

change.~^

Summary
A summary of the existing
Mach personality

shows

theory and research on the

the high as well

suited to effective

decision making under conditions of change.

The high's

personality characteristics of emotional detachment,
nitive orientation and ego

cog¬

strength which make him res¬

istant to the emotional involvment accompanying decision
making

also

interferes with the

interpersonal needs.

satisfaction of

the group's

This problem is described by Collins

Guetzkow in Chapter I.

This

lack of attention to the

and

socio-

emotional needs of the group can create morale problems
resulting
such as
to

in such negative

turnover,

absenteeism and withdrawal of committment

the task goals of

the group.

earch evidence exists,
of the

factors affecting productivity

it is

low Mach that he has
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Although no actual res¬

implied from the description
the

characteristics

to satisfy the
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group's

interpersonal needs.

Group decision making effectiveness
in terms of productivity;
tion.

Further,

this

can be measured

study will make

theory and research give

that assump¬

support to the

0

positive

relationship of Mach and productivity.

the relationship is

complicated by the

oriented high Mach concentrates on the
group to the exclusion of
as the

low Mach is

tional needs.

fact that the task
task needs of

it is

socio-emo¬

assumed that group produc¬

tivity is best achieved by a combination of high and
Mach personalities.

These assump¬

stated as general hypotheses and subse¬

quently operationalized.
the

low

Membership change is assumed to have

a negative effect on group productivity.
tions will now be

the

the socio-emotional needs where¬

concerned primarily with the

Therefore,

However,

Finally,

conclusions based on these

they will be

tested and

tests will be presented.

The general hypotheses
The general hypotheses

are presented supported by a

statement relating the hypothesis

to the pertinent

theory

and research.

HYPOTHESIS

I.

Productivity is

a positive

average of Mach scores of

function of the
task oriented

homogeneous groups.
This hypothesis

follows

from the

theory and research of

32
Christie

and Geis

stating

that emotional

detachment,

cog¬

nitive orientation and ego-strength of the high Mach al¬
lows him to
the

focus on the explicit

cognitive definitions of

situation and to concentrate on strategies

while

the

for winning

low Mach is initially distracted by the emotion¬

al involvement normally occurring in decision making groups.

HYPOTHESIS

II.

Relative

improvement

of groups over

time

in the productivity
is greater,

the higher

the Mach score of the group.
This hypothesis describes
high and low Mach groups.
suggests

The

theory of Christie

that the high Mach groups

an increasing productive
cause of

an interactive effect involving

the high Machs

and Geis

are expected to indicate

advantage over low Mach groups be¬
ability

ambiguity and uncertainty while

to resist the effects of
concentrating on stragegies

for winning.

HYPOTHESIS

III.

Change of leaders will have

a temporary

negative effect on the productivity of
all task oriented groups.
The general decrease
rives

in the productivity of

from the theory of Ziller,

the disruptive effects of

all groups de¬

among others,

a change

ductivity of task oriented groups.

describing

in membership on the pro¬
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HYPOTHESIS

IV.

Productivity of groups
tion of the Mach

is a positive

score of the

following a change of

func¬

followers

leaders.

The personality characteristics of emotional detachment,
cognitive orientation and ego

strength will result

in a

positive correlation between the Mach scores of the

fol¬

lowers and group productivity following a change of lead¬
ers.

Support can be found in the

theory and research of

Christie and Geis.

HYPOTHESIS V.

Productivity is directly related to the Mach
score of the

leaders

following a change of

leaders.
Christie and Geis

suggest that the personality characteris¬

tics of the high Mach leader are expected to give him a
competitive advantage for those periods
of leader.

following a change

The advantage of the high Mach leader

is posi¬

tively related to the ambiguity or uncertainty existing at
the time a decision is made.

The high Mach leader

more proficient in persuading the

similarly

is also

inclined high

Mach followers and the more easily persuaded low Mach fol¬
lowers.

The opposite situation exists

for the low Mach

leader.

HYPOTHESIS VI.

Productivity functions of the heterogeneous
groups tend to converge over time.
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This hypothesis describes

an interactive effect involving

heterogeneous Mach groups.

The high Mach leader -

Mach follower group is expected to have
productivity because of
the

the

first four periods of oper¬

ation when the group operated as
The

a low Mach homogeneous

competitive disadvantage of

was previously explained.
to diminish over time

as

a lower initial

the competitive disadvantage of

low Mach group during

group.

low

low Mach groups

The productive gap is expected
the

level of uncertainty dimin¬

ishes with repeated decisions.

The

situational character-

i

istic of ambiguity of uncertainty is responsible
high Mach's

advantage.

and research of Christie

HYPOTHESIS VII.

Support can be

for the

found in the theory

and Geis.

Rate of improvement in the productivity
of

the groups

is greater the

Mach score of the
change of
According to the

followers

lower the
following

a

leaders.

theory of Christie

and Geis,

the primary

cause of the productive gap between high and low Mach fol¬
lower groups

is ambiguity.

level of ambiguity declines

This gap is

reduced and the

in response

to

trials performed by the groups.
ductive gap is

repeated

In other words,

inversely related to the

accompanying repeated trials.

the

the pro¬

learning effect

A complicating

factor arises
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in the combination of heterogeneous
necessary to study the

impact of the

the productivity of groups.
be more

and homogeneous groups

This

follower dimension on

complicating

fully developed in the next chapter.

HYPOTHESIS VIII.

Rate of improvement in the productivity
of groups is greater the
score of the
of

According to the

leaders

lower the Mach

following a change

leaders.

theory of Christie and Geis the primary

cause of the differences in productivity is
ambiguity.
to

this

High Mach leaders

factor.

ly to the
of

initial

peated trials.

level of

should adjust more quick¬

level of uncertainty

The

the

should react more positively

High Mach leaders

leaders but this difference

ogeneous

factor will

following the

change

should diminish with re¬

complicated effect of

combining heter¬

and homogeneous groups again arises

and this

fac¬

tor will be dealt with in the next chapter.

HYPOTHESIS

IX.

Productivity is positively related to the
heterogeneity of the Mach scores of the
group.

The

theory and research of Bales,

cates

that groups having both task

Borgatta and others indi¬
and socio-emotional

leadership can be expected to outproduce groups
either one.

A heterogeneous group

fy more of the needs of

that have

is hypothesized to

satis¬

the members contributing to the

in the combination of heterogeneous
necessary to study the impact of
the productivity of groups.
be more

and homogeneous groups

the follower dimension on

This

complicating

fully developed in the next chapter.

HYPOTHESIS VIII.

Rate of improvement in the productivity
of groups is greater the
score of the
of

According to

the

ambiguity.

theory of Christie

ly to
of

following a change

and Geis

in productivity is

High Mach leaders

factor.

leaders

lower the Mach

leaders.

cause of the differences

to this

factor will

the primary
the

level of

should react more positively

High Mach leaders should adjust more quick¬

the initial level of uncertainty following the change

leaders but this difference

peated trials.

The complicated effect of combining heter¬

ogeneous and homogeneous groups
tor will be dealt with in
HYPOTHESIS

IX.

should diminish with re¬

again arises

and this

fac¬

the next chapter.

Productivity is positively related to the
heterogeneity of the Mach scores of the
group.

The

theory and research of Bales,

cates

Borgatta and others indi¬

that groups having both task and socio-emotional

leadership can be expected to outproduce groups that have
either one.

A heterogeneous group is

fy more of the needs of the members

hypothesized to

contributing

satis¬

to the
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greater

stability of

productivity.

the group

and subsequently to greater

CHAPTER III

METHODOLOGY

This

chapter is concerned primarily with operational¬

izing the basic theoretical approach and then testing it.
This goal requires a discussion of
ology
the

followed by

a discussion of the reasons

chosen statistical design to

ses.

To

facilitate

Mach V instrument,

task,

(7)

(1)
(3)

research design,

subjects,

(9)

test the general hypothe¬

operational definitions,

(5)

change of

operational hypotheses,

and finally,

for using

the purpose of the chapter the order of

the topics will be:

assignment of

the design and method¬

(8)

(4)

(2)

the

selection and

leadership,

(6)

group

statistical design,

a summary.

Operational definitions
For the purposes of
ational definitions will
(1)

High Mach those
be

(2)

research the

following oper¬

apply:

scoring

in

the upper third of all

subjects completing the Mach V instrument

(to

described later).

Low Mach those

(3)

those

this

those

subjects

scoring

completing

Leadership change the various groups.

in the

lower third of all

the Mach V instrument.

random exchange of

leaders

among
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(4)

Group productivity - measured in terms of the
profit to

(5)

Profit -

total

ratio

assets.

the difference between revenues and expenses

for a given period provided by--the

simulation game

printout.
(6)

Total assets -

cumulative measure of all the

and non-liquid holdings of

liquid

a company competing

in the

simulation game.
(7)

Leader chosen

(8)

first member of the company who

from the

Follower who are

subject

is randomly

sub-population.

second and third members of

also randomly chosen

from the

the company
subject sub¬

population.
(9)

Homogeneous groups - groups
followers of

(10)

the

containing

a leader and

same Mach.

Heterogeneous groups -

groups

containing a leader and

followers of opposite Mach.

The Mach V instrument
The Mach V scale is

composed of twenty statements es¬

sentially derived from seventy-one

items believed to be

theoretically congruent with Machiavelli's The Prince and
The Discourses.
Likert
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The Mach V instrument utilizes

forced choice

the

same

format used in the Mach IV instrument

but contains an additional or buffer response.

The buffer

40

response is designed to eliminate
desirability on the
ment was
level.

the effects of

subject's responses.

found to differentiate

The instru¬

significantly at the

ments chosen from the
tioned.

composed of twenty

state¬

seventy-one items previously men¬

These statements were believed to be

statements worded in

the best ten

the Mach direction and the best ten

worded in the opposite direction.

The mean reliability on

twenty item Mach IV scale based on nine

Negative correlations between Edwards'

samples was

(1957)

of Social Desirability and Mach IV ran from -.35
among male undergraduate

samples.

male undergraduates were

around -.75.

cates

.05
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The Mach IV instrument was

the

54

social

Correlations

the extent to which respondents

Edwards'

Scale

to -.45
among

fe¬

scale indi¬

are unwilling to at5

tribute unpleasant personal characteristics
These

correlations were neutralized by means of the buffer

statement in the Mach V instrument.
was

adapted from a technique
The Mach V instrument is

items

to themselves.

are

scored using

The Mach V instrument

suggested by Heineman.
shown in Appendix A.

a system in which a score of

corresponds to a theoretical neutral point where
or disagreement with the
of

160 means

statements balances out.
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The
100

agreement
A score

strong agreement with a pro-Machiavellian

41
position while

a reverse

score

has

the opposite

dmplica-

tion. 59
4.*

A summary of

the

linear correlations of

the Mach in¬

strument with other paper and pencil inventories

is help¬

ful in constructing the Mach's position within the frame¬
work of existing
tion was

research.

significant

found for Mach scores

in seven studies
tion,

No

linear correla¬

and intellective

listed by Christie

and Geis.

abilities
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In addi¬

this author's own exploratory and ex-post facto re¬

search indicated no

linear correlation between Mach scores

and intellectual ability.

No

linear correlations have

been found to date between Mach scores and political pre¬
ference.

High Machs have been

opinions of others,

but there

found to have unflattering
is no evidence of a rela¬

tionship between psychopathology and Mach.

It has been

postulated instead that the high Mach is exceptionally
candid.

It is unclear whether the high Mach is more hostile

or whether they
ions.

are

less

inhibited in expressing

their opin-
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There

is

Mach scores.

a negative

linear correlation between age and

Studies attempting

to relate Mach to urban

and rural dwelling were unsuccessful.
correlations were

found between

the

and early childhood and Mach scores.
tionship was

However,

subject's

62

significant

area of birth

Further,

found between Mach and status.^'"

no rela¬

No relation-

J

42

ship was

found between Mach and the F-scale or between Mach

and Rokeach's measure of rigidity and flexibility.
Christie

and Geis validate

their

instrument by

fying the various personality and situational
constructs which account for
sults.

In terms of

orientation,
pressure,

the variance

factors or

in the

the personality factors of

test re¬

cognitive

emotional detachment and resistance

the authors

zero

in on these

speci¬

factors

to

social

through

other related research and their own prior research.
results of the many experiments reviewed in their
book.

Studies

In Machiavellianism,

contention that
crucial
larly,
they

the

the variance

the authors describe

in explaining

They found that where
action,

latitude

were present,
stances.

scores.

are

Simi¬

situational factors which

the differences

factors of

in scores.

face-to-face

inter¬

for improvisation and irrelevant affect

Further,

twelve

A positive

the high Machs won in seven of nine

two of

the

factors were present but in only

instances where only one
relationship was

Mach in a number of
on items

the

in Mach

factors

the high Mach won in twelve of thirteen in¬

instances where
four of

three

latest

support to their

aforementioned personality

in explaining

find crucial

lend

The

studies.

from the Mach IV,

factor was present.(

found between Anomia

and

Factor analysis was performed

Mach V and Anomia

study dealt with a representative national

Scale.

The

sample of

1482

43

adults

and

1782

students

examination of the
cation in the

in widely assorted colleges.

relationship of these

look and education.

an ill

score.

structured social out¬

Items reflecting Machiavellian tactics

.
show no relationship to years of
a negative

factors with edu¬

adult survey indicated a negative relation¬

ship between an embittered,

was

An

formal education.

linear correlation between age
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There

and Mach
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Research design
The

design involves

to productivity.

a study of the

Further,

the

relationship of

tion of groups to productivity is
Mach composition of

the groups

heterogeneous Mach groups.
change

composition.

one of

the

It is

result of the

in

composi¬

homogeneous

leadership is

attempt is made

situational determinants of Mach by

a decreasing difference
groupings.

to achieve

an

the

studied by altering the

Change of

Finally,

relationship of Mach

the productivity of

to

and

used to
isolate

testing

the various

assumed that initial differences are

ability of heterogeneous

for

the

and high Mach group¬

ings to work more effectively under conditions of uncer¬
tainty and that uncertainty disappears in proportion to
learning effect caused by repeated decision making

the

trials.
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The
The
provides

Integrated

Simulation by

the measure

ious groups

are

simulation game
Smith,

against which the efforts of

compared.

The

istic instrument to test the

testing had been done

and Geis.
more

68

The

relative productivity of
67

Previously,

the

all

in highly structured laboratory ex¬

type mentioned in the work of Christie
simulation is a more

complex test of the

tivity.

the var¬

simulation is a more real¬

high-low Mach personality dimension.

periments of the

Estey and Vines

relationship of Mach to produc¬

The realistic nature of

been described by Smith,

realistic but also

Estey

the simulation game

has

and Vines.

"In the real business world, group interplay is
the typical work situation.
In the simulation
where companies or teams are required to agree
on a group decision, this interpaly is vividly
recognized by every student.6 9
The basic rules of
a participant

the

Integrated Simulation require

act in conjunction with

two or more others

as officers of an industrial organization.
twelve key decisions
pany

for

other companies,
in the

structure
large

and

and all

the com¬

The company competes with

all producing

same market,

At each meeting

are made which will operate

the next quarter.

the

same product,

two

selling

starting with the same

financial prospects.

that

asset

Each company produces

industrial machines which enjoy a growing demand.

The officers of each company are

responsible

for assets
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that can grow to more
lars.

Each time

than eight and one-half million dol¬

a set of decisions

is

submitted,

the

com¬

puter calculates a set of results which form the basis
for the next quarter's decisions.
The
tics,

simulation supplies

those

generally present in a business environment,

necessary to show the

face-to-face

tion,

and

(3)

interaction,

tional characteristics were

(2)

characteristics are:

latitude
Where

present,

for improvisa¬

these

Christie

three

situa¬

and Geis

high Mach won in twelve of thirteen instances.

In addition to winning,
persuaded less,
pared to the

These

irrelevant affect.

found that the

that are

competitive advantage of the hetero¬

geneous and high Mach groups.
(1)

situational characteris¬

the high Machs persuaded more,

were

or behaved as predicted significantly com¬

low Machs.

Further,

seven of nine instances where
sent but in only

four of

the high Machs won in

two of

twelve

the factors were pre¬

instances where only one

factor was present. 7 ^

The
The
of

subjects were

three high or

thirds of

organization of the groups

those

instrument.

first organized into

low Machs randomly
subjects who were

Each group was

followers who were

sixteen groups

selected from the outer

tested with the Mach V

composed of a

leader and two

to play twelve quarters of the

simulation
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game.
Each group was
as

it

saw fit.

free

to allocate

However,

the

twelve decisions

the most common

tion grouped those decisions
production and inventory,

into

the

finance,

form of organiza¬

functional areas of

and marketing.

Each

member was told that he would be graded partly on the re¬
sults of

the group

and partly on the quality of his deci¬

sions apart from the performance of
individual participation,

the

the group.

subjects were

To

insure

told that their

final grade would be

decided only after they had made

oral presentation of

the

board of directors

strategy of

following

the

the presentation,

the

their decisions

At

dividual

team member would be evaluated.

contribution of each in¬

Selection and assignment of

ing

course.
in the

The

for

simulation was part of

to compete,

lished whereby the
grade

the

simulation was to be graded as

incentive

of A,

the

students

the Management 491

course grade or the equivalent of
the

subjects

senior Nichols College

school requirements

to a

conclusion of the decision

trials.

Subjects were

an

fulfill¬

(Computer)

required work.

Work

one-third of the

total

two quizzes.

To

reinforce

a grade differential was estab¬

first place

team would receive

second team a maximum of

B,

while

a maximum
the

third

9

team would receive

a maximum grade of C.

Subtracted from
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the team's maximum score would be penalties
of

the

rules

for playing

found in Appendix B.
sence

the game,

Examples of

from a decision making

for infractions

a copy of which can be
such infractions

trial,

tardiness,

are

failure

ab¬
to

hand in the group's decision and any evidence of collusion.
Subjects were
with the

leaders

randomly assigned to

being

the various groups

assigned first and

being assigned when every group had a

the

two members

leader.

The

leader

was chosen randomly from either the high Mach population or
the

low Mach population.

chosen in the

Subsequently the

same manner.

followers were

Random assignment was made

in

an effort to cancel the effects of individual differences
in intelligence

and job related skills.

In any case,

the

not expected to be
College
the

seniors

same basic

controlling of

job related skills was

a serious problem because

are

all business majors having approximately

job related skills.

Environmental factors

were not a problem because each of the
in roughly identical study rooms.
that all

teams

ventilation

and physical

To help establish the

teams worked
it was

same heating,

assumed

lighting,

surroundings.
leader's position,

briefing was given to all group

meeting was

sixteen

Therefore,

had approximately the

cuss various winning

the Nichols

strategies.

to establish the

a special

leaders ostensibly to dis¬
The

true purpose of the

identity of

the

leaders

and
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covered only those
Estey and Vines'

strategies

already covered by

manual of instructions.

71

the

All communica¬

tions between the group and the experimenter were
through the

leader to further reinforce

prevent unfair competitive
pendent relations between
requests

channeled

his position.

To

advantage and to discourage de¬
the

leaders

and the experimenter,

for information were generally redirected to the

player's manual.
nature were

Requests

for information of a competitive

frustrated by an

After a few efforts
took

Smith,

exorbitant consultant's

to obtain information,

most

fee.

leaders

the hint and used the manual or worked without the

information.

Since

the manual has

no team suffered a competitive

complete

instructions,

disadvantage due

to

lack of

information.
In some

cases,

the

Complaints were made
of these
ing

the

often

leaders.
complainers

found groups

told that the

leader was not accepted by the group.

to the experimenter as to the ability

These complaints were handled by remind¬
that real

life business

faced with a

sign of

situations

similar problem.

a mature group is

the

They were

ability to work

with such a leader.
The

size of a group was

set at three because

minimum number of participants
tion game.

needed to play the

Four members was rejected because

ber of participants might

it is

the

simula¬

an equal num¬

lead to unbreakably tied situa-
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tions

and

facilitate the formation of opposing

There were
groups of

simply not enough available
five.

served between teams.
was

excellent.

game.

The

to

form

the morale of

Good natured kidding was

Attendance,

In addition,

one

ob¬

indication of morale,

a survey following the

decision trial indicated that the
interesting

subjects

Throughout the experiment,

the groups was excellent.

cliques.

subjects

final

found the game

and indicated an interest in continuing
alternates

were never used.
ber was unable

chosen at the

start of

the experiment

In those few instances where a

team mem¬

to be present for a decision trial,

asked for and was given an alternate time

the

the team

always before

results were

computed.

seemed to be

a considerable amount of ego-involvement.

the

Motivation seemed high and there

Group task
The
ulation is
tics,

simulation game provided the group
interactive

however,

and dynamic.

create some problems

productivity but these problems
The problem of

two characteris¬

in the measurement of

interactive performance

against the same

be measured against the
interaction and allowing

the

and the

result¬

solved by having each team

two dummy teams.
same

The sim¬

are handled in the design.

ing interrelated productivity was
compete

These

task.

Each team could

standard thus eliminating
treatment of

the

the individual
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results as being independent.
It is

also essential

that

all outside

social inter¬

action between the members of the various teams which might
result in collusion be eliminated.
goal,

feedback

as possible.
trials

the

Because

close

to the group's decision

it was impossible to have consecutive

too

long),

it was decided to

a week during the normal

feedback and require

fore,

as

accompanied by the necessary feedback

cycle is
twice

should be

To accomplish this

schedule

class periods

six weeks.

These meetings were

A further step was taken to

leakage of information.

computer

all teams

and to

the decision at this

each team was scheduled to meet twice

seventy-five minutes.

(the

supply

time.

a week

There¬
for

to continue

insure

for

against the

All teams were coded and the

tities of the various members were kept secret.

iden¬

Teams

were organized into competitive worlds which were also
coded.

Therefore,

no

team could be

peting against any other team.
peting

against a dummy team,

could present no matches.
teams were

sure if it were

Because each team was

com¬

a comparison of prior output

At the end of the game,

surveyed to determine whether they

identity of their competitors.
indicated that no one

com¬

The

the

suspected the

results of the

survey

suspected that their competition was

anything but real although they could not pinpoint their
competitors.
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In most management
of an early

simulation games,

"wipe-out."

The

the possibility of

Estey and Vines

such an occurrence.

manual provides detailed instructions

including

The

are

to

student

some basic

strategies designed to prevent an early disaster.
decisions and results

a danger

Integrated Simulation was care¬

fully organized and designed by Smith,
minimize

there is

Sample

also included to prevent recording

errors.
The only change made in the
change

in

the

each team's

simulation game was

computer program to produce

results.

This was done

a

an extra copy of

to provide

the experi¬

menter with a copy of each team's results necessary for the
evaluation of each team's progress

and for the

comparison

of productivity.

Change of
The
periods.

study can conveniently be divided into two time
The

from those of
of

leader."

homogeneous
the

leader

second period hypotheses are
the

first by the notation,

Groups

compared during

high or low Mach groups.

the

differentiated

"following change
first period were

Groups

studied during

second period are either homogeneous or heterogeneous.

As previously defined,
of exchange

among the

eight homogeneous

change of

leader is a random process

various groups

so that their exists

and eight heterogeneous

groups.
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Group productivity
The

choice of a single measure of productivity was

difficult.
ent

size

Problems arose

as

to how companies of differ¬

and prior success could be

in assets would mean that the
structure would be
ductivity.

able

productivity and to

company with the

to excel

Prior success

compared.

Differences
larger asset

in most measures of pro¬

contributes

to differences

structural advantages.

The

in

single

measure of productivity chosen was profit divided by total
assets because

it structurally compensates

in asset structure

and prior

for differences

success.

Weighting profits by total assets produces a measure
which is relative
cess of

to

the

the company.

size

For example,

of eight million and earning
have

the

All teams were
to be the

to

the prior suc¬

a company with assets

four hundred thousand would

same productivity ratio as

of six million earning

was

and thus

a company with assets

three hundred thousand.

informed that the productivity ratio

criterion by which they would be evaluated.

Written instructions were given to each participant to this
effect;

a sample of which can be

found in Appendix C.

A

question and answer period was held to answer questions on
the productivity ratio
lation.

and the

rules

for playing the

Subsequent questioning by the experimenter

to indicate

that the

criteria of evaluation was

simu¬
seemed

understood
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by all teams.

A decision trial
A sequential description of

a decision trial might help

the reader's understanding of the use of the
game.

Decision trials were

were held every Tuesday

simulation

seventy-five minutes

and Thursday of

long and

the six week period.

Trials were held continuously on these days coinciding with
the regularly
were made
were

scheduled class periods.

available

for the experiment,

although all eight

rarely used.
The members of each team were

assigned room prior to the
session.
start of

the

in their

decision

Teams with members who were not present at the
the

session were

cling was rare
it did occur,
reasons

required to be

commencement of

recycled for another period later

in the same day or for the

in

Eight study rooms

following morning.

Such recy¬

and was generally known in advance.
such delays were generally due

for absences.

Two

the game were available

student

Where

to unasailable

assistants not involved

to monitor the

timing of the de¬

cision trials.
The decision trial began with the distribution of
previous quarter's results.
the evaluation of
minutes was

Thirty minutes was

results and the

allowed

the
for

remaining forty-five

allocated to the making of

the current quarter's
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decisions.
the

At the end of

the

thirty minute review phase,

current decision forms were

distributed.

Five minutes

prior to the end of the decision period a warning was given.
The

forms were

collected with the ringing of the school

bell signifying

the end of

in their decision forms on

the period.

Teams not handing

time would be penalized.

No

such penalties were assessed.
At the

conclusion of a decision making trial,

teams

immediately vacated their rooms

to make way for the next

group.

some noise and confusion,

however,
The

At such times
the

there was

situation quieted before

student assistants monitored the

pants were

asked to

the next trial began.
scene and non-partici¬

stay clear of the

area during decision

making periods.
With the exception of the previously described timed
phases,

the

Within the
its own

activities of the

already noted restrictions,

time.

his group.

teams were unsupervised.
each team allocated

Monitoring was done only when a member left

Group leaders with questions were

the experimenter's office which was

channeled to

located on the

same

floor.

Other considerations
To eliminate

some of

the excessive variation that would

have occured with a freely fluctuating

forecast,

the growth
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of

the market was

ter.

The

set at a constant four percent per quar¬

constant growth rate was communicated to the

teams by means of the
decision

form

"forecast"

( See Appendix D).

rate continued for all twelve
The
ses.
the

significance

The
.001

.05

four percent growth

set at

.05

level was chosen instead of

for all hypothe¬
the

.01

level or

level because of the exploratory nature of

significance will be
.05

this

the expected lack of control in¬

curred by the use of the

the

The

trials.

level was

research and because of

ing

found at the top of each

simulation game.

reported but only

criteria will be

All levels of

those results meet¬

reported as

significant sup¬

port.
Earlier exploratory research conducted prior
running of

to the

this experiment indicated that there was no

significant relationship between the Mach V instrument and
intelligence.

A slight but non-significant negative

lation was found between the
age

subjects'

and the Mach V instrument.

generally

Both of

corre¬

quality point aver¬
these

support those of Christie and Geis.

findings
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Operational hypotheses
The operational hypotheses can be
into

two categories.

cerned with changes

The

conveniently divided

first category is primarily con¬

in the external environment while

the
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second category is primarily concerned with changes
internal environment caused by changes

in

Changes

sets

in leadership disrupt the role

in the

leadership.
and role ex¬

pectations which have previously been established by the
groups.
ses

is

It can be

said that the

concerned with the

first category of hypothe¬

relative

differences in produc¬

tivity as the high and low Mach groups

adapt

to change

in

the external environment.

The

differences

in the differences in relative

and the change

second category measures

the

productivity as homogeneous and heterogeneous groups adapt
to

changes in the internal environment following

of

leaders.

HYPOTHESIS

I.

The mean productivity will be

a change

significantly

higher for homogeneous high than for homo¬
geneous
HYPOTHESIS

II.

low Mach groups.

The differences in productivity between
homogeneous high and low Mach groups will
be greater for each subsequent period.

HYPOTHESIS

III.

Average productivity for all Mach groups
will decline
change of

HYPOTHESIS

IV.

for that period following

a

leaders.

Mean productivity is higher for high Mach
follower groups
groups

for

than for

those periods

change of leaders.

low Mach
following

follower
a

57
HYPOTHESIS V.

Mean productivity of groups receiving
high Mach

leaders

is greater than that

for those receiving

low Mach leaders

those periods following

for

a change of

leaders.
HYPOTHESIS VI.

The differences
Mach

in the productivity of

follower groups

low

receiving high Mach

leaders

and high Mach follower groups re¬

ceiving

low Mach

narrow over time

leaders

is expected to

following a change of

leaders.
HYPOTHESIS VII.

The differences

in productivity between

high and low Mach follower groups
pected to narrow over time
change of
HYPOTHESIS VIII.

following a

leaders.

The differences

high and

is ex¬

in productivity between

low Mach led groups

to narrow over

time

following

is expected
a change of

leaders.
HYPOTHESIS

IX.

Mean productivity will be greater for
heterogeneous Mach groups
geneous Mach groups
of

leaders.

than for homo¬

following

a change
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Statistical
Two statistical tools

tools

are needed to test the

mentioned operational hypotheses.
quired to perform an

analysis of means

dual comparison of means
used.
sure
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Second,

the

and

for

a tool is re¬

through the indivi¬

this purpose a t-test is

time related measure is needed to mea¬

increasing or decreasing rank of differences

productivity.
used.

a

First,

afore¬

For this purpose,

The Jonckheere

the Jonckheere

test checks

for the

the relationship between n rankings
A detailed explanation of
Appendix E.

The use of

was predicated by the
The Jonckheere

test is

significance of

and k ranked categories.

these tests

can be

found in

the non-parametric Jonckheere

test

lack of a suitable parametric test.

test does

succeeding piece

in

a pairwise

comparison for each

of data with all other

subsequent pieces

of data so that each succeeding piece of data can be com¬
pared to all

following pieces of data.

the data can

thus be determined.

The rank order of

Summary
This
izing

chapter was

the basic

concerned primarily with operational¬

theoretical approach and then

Operational definitions were given and the
research was

discussed.

Having

the operational hypotheses were

testing it.

design of the

thus prepared the reader,
stated followed by a brief
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discussion of

the

statistical procedures

to be used in

testing these hypotheses.
Two problems basic to most
operationally stated

forms of organization were

in testable

form.

These problems were

environmental and socio-emotional change.

It was hypothe¬

sized that high Mach groups would deal most effectively
with environmental change but that heterogeneous Mach
groups would be more effective
tional

in dealing with socio-emo¬

change.

The hypotheses concerned with the
creasing differences

increasing or de¬

in productivity were primarily con¬

cerned with isolating uncertainty which
be the differentiating

is hypothesized to

factor in the competitive advantage

of high Mach groups and heterogeneous groups.

CHAPTER IV

RESULTS AND CONCLUSIONS

The purpose of this
the

results of testing

chapter is to analyze and discuss

the relationship of the Mach person¬

ality and situational variables

to group productivity.

The

statistical methods used in testing the hypotheses are des¬
cribed and the

conclusions of

the analysis

For the purposes of illustration,
tion of

the means,

t ratios

are given

ison of means.

the

the

"Z"

resulting

ratio is

level of significance

Where

the Jonckheere

level of

significance.

the hypotheses;

the pertinent theory;
testing methods;
and

(5)

the

(4)

test is

(3)

the

Where

appropriate,

the actual data.

The order of presentation to be
(1)

accom¬

similarly illustrated accompanied by

graphs are used to illustrate

the chapter is:

and the resulting

for each hypothesis involving a compar¬

The

appropriate

stated.

a tabular presenta¬

standard deviations,

panies each presentation.
used,

are

followed throughout
(2)

a short summary of

statistical tools

a tabular presentation of

and the
the results;

conclusions.

The Mach dimension and group productivity
The hypotheses

are designed to evaluate

the Mach dimension on group productivity.

the effect of

Both the effect
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of personality variables
studied.
Mach of

and of

An attempt is made
the

Finally,

situational variables are

to assess the effect of the

leader and follower on group productivity.

the effect of a change of

The

first hypothesis is

competitive

is measured.

concerned with the expected

advantage of the high Mach.

Hypothesis

I.

Mean productivity will be

greater for high than
Christie

leaders

and Geis's

theory

for

significantly

low Mach groups.

suggests

that the high Mach's

personality characteristics of emotional detachment,

cog¬

nitive orientation and ego-strength better equip him to
deal with the uncertainty generated in a
ation requiring the
In this

situation,

learning of

a multitude of tasks.

the group tasks generate

ty faced by the group.
pected to be

competitive

Therefore,

the

situ75

the uncertain¬

high Mach

is ex¬

significantly more productive.

The t-test is used to determine whether the difference
in performance between high and low Mach groups is
cant.

This

test assumes

mality of data.

signifi¬

homogeneity of variance and nor¬

Homogeneity of variance was established

through the use of the F-Maximum test for homogeneity of
variance.
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It was not expected that the

the decision rule would be

type

1 error of

seriously affected by the devia¬

tion of the population distribution from normality if
a deviation in

fact exists.

77

such
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The

test’s results

for the

first hypothesis are given

below.
TABLE

II

Comparison of the Productivities as Measured by
Net Profits/Total Assets Between High and Low
Mach Groups

Productivity

Group Composition

Net Profit/Total Assets

High Mach

Mean
Std.

Low Mach

1190

961

433

398

Dev.

t*
2.20

p
.025

*

n=16

Analysis
there

leads to

is no difference

tive hypothesis
Mach score.
the

the

.025

and the

acceptance of

that productivity is positively related to

The difference was

.05.

significant at better than

The acceptance

rejection of the null

of the
lends

that high Machs have a competitive
in

situations

that

the alterna¬

level which meets the designated significance

terion of
and the

rejection of the null hypothesis

involving task

cri¬

alternative hypothesis

support to the
advantage over

theory
low Machs

related performance where

the

situational variable of uncertainty exists.
The

second hypothesis

differences

in the

is

concerned with the relative

rate of productivity of the high-low Mach
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groups.
Hypothesis

II.

The differences

in productivity

between high and low Mach groups will be greater
for each subsequent period.
To test this

hypothesis,

the Johnckheere

This test is especially sensitive where
points are
tive

limited.

advantage of

terms of

78

the

high Mach groups

the effect of prior success.
to measure

This

order and it is
measures.

are

companies

and also dampens

The Jonckheere

test is used
in productivity.

expected to have an increasing rank

this rank order which the Jonckheere

test

79

The results of
yielded a Z

Therefore,

the Jonckheere
ratio of

illustrates
of

test for

is

rejected.

the actual data.

the

second hy¬

.023 which was not signifi¬

the null hypothesis

alternative hypothesis

cations

ratio makes possible

the expected growing differences

These differences

The

arrived at by dividing profits by the

comparison of different size

cant.

is described in

the previously explained productivity ratio.

total assets of each company.

pothesis

the number of data

The hypothesized expanding competi¬

productivity ratio is

the

test is used.

is accepted while the
Graph #1

shown below

An explanation of the

this graph will be given in Chapter V.

impli¬
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GRAPH

Productivity Data

#1

for High-Low Mach

Homogeneous Groupings

Change of
The remaining
a change
change of

leaders

seven hypotheses examine

in group composition and structure
leaders.

The

marily on the relative
to

for Four Periods

the effects of
caused by a

focus of these hypotheses

adaptability of the various groups

the socio-emotional obstacles caused by the

leaders.

The

is pri¬

change of

level and rate of adaptation is measured by

the relative differences

in productivity.

The uncertainty created by change of

leaders

can be
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described as

internal in contrast to earlier uncertainty

which was described as external.

By way of explanation,

change of structure occurs with the introduction of
leader while
is of

a new

change of composition occurs if the new leader

the opposite Mach.
The

third hypothesis

immediate effect of
on the

the

is primarily concerned with the

structural

and

compositional changes

level of productivity for all groups.

Hypothesis

III.

Average productivity for all Mach

groups will decline
change
Ziller,

for that period

following a

of leaders.

among others,

has

conducted extensive research on

the negative effect of membership change on the productivi¬
ty of

the group.

He has also

suggested that the intensity

of the effect is determined by the
tering or

leaving the group.

a high status member,

80

status of

Therefore,

the member en-

the

is predicted to have a

leader,

as

significant

negative effect on the productivity of the group when
changed.
The

significance of a drop

periods

four and

for

significant difference of means.

the

five

can be

in productivity between

tested for by using

sized that the productivity of all groups
will be

significantly less

test does not take

than that

a t-test

It is hypothe¬
for period five

for period four.

into account the presence of a

This

trend ef-
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feet.
ing

The

upwards.

indicate
five

an

could

then

be

A

simple

be

tested

and

the

of

four was

decided

tends

understate

to

stands
An

on much

difference

A more
period

the

the

to

period

used to measure

five.

data.

significance

significant
the

t-test

are

shown

the

for

period
approach

difference,

test

for

the

This

groups

going

in

it

the

test

data
the

would

for

following

significant

test would
from

test which

reversing

results

could

ground.

approach yielded

The
on

this

the

test.

order

of

that

of

for

approach matching

conservative

to

all

order by

Neither

results.

the

Jonckheere

increasing

decreasing

underestimated.

for

The

to measure
The

difference

the

Jonckheere

for period

of

against

is

four would

productivity

significance

approach

trend¬

actual

statistical

decreasing productivity
four

five

generally

increase

conservative

Although

firmer

using

the

is

from period

expected

significance

on.

alternative

This
against

determined.

productivity

all groups

extrapolation

increase.

that period

the

productivity of

is

is

period
generally

adapted

order of

also

test

tend

the
to

be

statistically

this
page.

hypothesis

using

for
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TABLE

III

Effect of Change of Leaders on Group Productivity
as Measured by Net Profits/Total Assets

Productivity
Net Profit/
Total Assets

Condition

Before Change

Mean
Std.

Dev.

After Change

1274

1088

280

638

t*
1.057

p
.10

n=16
The designated significance
therefore,

the null hypothesis

criterion was not met and

is

native hypothesis is rejected.

accepted while

However,

the

alter¬

the results were

in the expected direction and will be discussed further in
Chapter V.
Graph f2
following the

illustrates the
change of

following page.

actual data for that period

leaders.

The graph is

shown on the
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GRAPH #2

Productivity Data for Various Mach
Groupings Following a Change of Leaders

Hypothesis
Mach of the

IV attempts to isolate the effect of

followers on group productivity.

theory of Christie and Geis,

it

the

From the

can be hypothesized that

those groups with high Mach followers will be more productive

than groups with low Mach followers.
Hypothesis

IV.

Mean productivity is higher for

high Mach follower groups
follower groups

81

than for low Mach

for those periods

change of leaders.

following

a

69

A t-test is used to test the

significance of the differ¬

ence of the means of high-low Mach follower groups.
test compares
following

the

This

average productivity for those periods

change of

leaders.

It involves periods

six

through twelve.
TABLE

IV

Effect of the Follower on Group Productivity
as Measured by Net Profit/Total Assets

Productivity

Group Composition

Net Profit/
Total Assets

High Mach

Mean
Std.

Dev.

Low Mach

t*

P

1615

1450

1.47

.10

280

638

*

n-112

The
nificance

results of the
criterion.

accepted while
ever,

the

test do not meet the designated sig¬

Therefore,

the null hypothesis

alternative hypothesis

the results of the

test were

in

is

is rejected.

How¬

the predicted direc¬

tion and will be discussed further in Chapter V.
Graph #3

illustrates

the

actual data on the

competitive

relationship between high and low Mach follower groups.
The graph is

shown on

the

following page.
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GRAPH

#3

Productivity Data for High-Low

PRODUCTIVITY

Mach Follower Groupings

Hypothesis V attempts to isolate
Mach of the

leader on group productivity.

Hypothesis V.

Mean productivity of groups receiv¬

ing high Mach leaders
groups receiving
periods

following

The results of

the

is greater than that for

low Mach leaders
a change of

for those

leaders.

t-test used to determine

cance of the difference in means

ing page.

the effect of the

are

the

signifi¬

shown on the

follow¬
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TABLE V
Effect of the Leader on Group Productivity
as Measured by Net Profit/Total Assets

Productivity

Group Composition

Net Profit/
Total Assets

High Mach

Mean
Std.

Low Mach

1437
Dev.

1535

584

t*
-.90

P
N.S.

600
i

*

n=112
The results of

the

test do not support the alternative

hypothesis at the designated level of significance and
therefore,

the null hypothesis is accepted while

the alter¬

native hypothesis is rejected.
Graph #4

illustrates

the

actual data on the

tive relationship between high-low Mach
shown on the

following page.

competi¬

led groapp,

and is
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GRAPH

#4

Productivity Data for High-Low
Mach Leader Groupings

Isolating uncertainty
The next three hypotheses
the

are concerned with isolating

situational variable of ambiguity or uncertainty.

Christie

and Geis theory maintains that the competitive

vantage of the high Mach depends to a
situational variable of uncertainty.
ing,

The

through repeated trials of

the

82

ad¬

large extent on the
Therefore,

learn¬

simulation game,

can be

expected to reduce or eliminate uncertainty and thereby
reduce or eliminate

the

competitive

advantage of the high

73

Mach.

This reduction of uncertainty is expected to result

in the

convergence of productivity functions.

Hypothesis VI
tion of

is primarily concerned with the reduc¬

the productivity gap between heterogeneous groups.

Hypothesis VI.
tivity of

The differences

in the produc¬

low Mach follower groups receiving

high Mach leaders and high Mach follower groups
receiving

low Mach leaders

narrow over time

following a change of leaders.

The results of the Jonckheere
yielded a Z

ratio of

accepted while

Graph

#5

test

for the

sixth hypothesis

1.10 which was not significant but was

in the predicted direction.
is

is expected to

Therefore,

the null hypothesis

the alternative hypothesis is rejected.

illustrates

the actual data and is
GRAPH #5

Productivity Data for
Heterogeneous Groupings

shown below.
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Hypothesis VII
Mach of the

attempts

to isolate

followers on the group's

uncertainty and reduce
Hypothesis VII.

low Mach follower groups
following a

leaders.

theory of Christie

ences

ability to overcome

The differences in productiv¬

is expected to narrow over time

The

and Geis

suggests that the

in productivity between high and

groups will diminish as
repeated trials.

differ¬

low Mach follower

the uncertainty is reduced through

83

The results of the Jonckheere test for
hypothesis yielded a Z ratio of
icant.

the

the productive gap.

ity between high and

change of

the effect of

Therefore,

the

the

seventh

.352 which was not

signif¬

alternative hypothesis is rejected

while the null hypothesis is

accepted.

Hypothesis VIII attempts to isolate the effect of the
Mach of the

leaders on the group's

ability to overcome un¬

certainty and to reduce the productivity gap.
Hypothesis VIII.

The differences

in productiv¬

ity between high and low Mach led groups is ex¬
pected to narrow over time
of
The

leaders.

theory of Christie

ences

following a change

and Geis

suggests that the differ¬

in productivity between high and low Mach led groups

will diminish as the uncertainty is reduced through re-

75
peated trials.^
The

statistical results of

eighth hypothesis yielded a Z
significant.
jected while

Therefore,

the

the Jonckheere

for the

ratio of -1.76 which was not
alternative hypothesis was re¬

the null hypothesis was

Hypothesis

test

accepted.

IX is primarily concerned with the

tive relationship between heterogeneous

competi¬

and homogeneous

groups.
Hypothesis IX.

Mean productivity will be

greater for heterogeneous
Mach groups

following

a change of

Bales and Borgotta theorize
need both task and social
are best

than for homogeneous
leaders.

that decision making groups

leadership and that these needs

filled by different individuals.

of Christie

and Geis

85

The Mach theory

suggests that the high-low

sion may also discriminate between

rfech dimen¬

task and social orienta¬

tions with high Mach corresponding to task orientation and
low Mach corresponding
it can be
groups

to

implied from the

social orientation.

86

Therefore,

aforementioned theories

containing both Machs are more productive.

that

76

TABLE VI
Comparison of the

Productivities

as Measured by

Net profits/Total Assets Between Heterogeneous
and Homogeneous Groups

Productivity
Net Profit/
Total Assets
Mean
Std.

Group Composition

Heterogeneous

Homogeneous

1621

1335

565

635

Dev.

t*

p

2.67

.00

n=128
The statistical results

support the alternative hy¬

pothesis and reject the null hypothesis.
trates

the

actual data and is

shown on the

Graph #6

illus¬

following page.
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GRAPH

#6

Productivity Data for Homogeneous
and Heterogeneous Groupings

Summary
Statistically significant support was
theory

suggesting

more productive
the

theory

productive

that homogeneous

than homogeneous

suggesting

found for

high Mach groups are

low Mach groups and for

that heterogeneous groups

than homogeneous groups.

ses were not statistically supported.

are more

The remaining hypothe¬
The results were

the predicted direction for those hypotheses
theory that change of

the

testing the

leaders has a negative effect on

in
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group productivity;

the

Mach homogeneous groups

competitive
increases

advantage of the high

at an increasing rate

immediately after the onset of uncertainty;
the

followers has

ty of the group;

a significant impact on the productivi¬
and the reduction of the

iable of uncertainty

lar

support was

found for

summary of the

ing page.

situational var¬

is reduced and thereby reduces the

productive gap between groups
No

the Mach of

following a

change of

the remaining hypotheses.

research results is

leaders.
A tabu¬

shown on the follow¬
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TABLE VII
A Summary of
Hypotheses
I

II

the Research Results
Results

The superior productivity of the high Mach
groups over the low Mach groups was signifi¬
cantly supported.
Growth in the differences in productivity be¬
tween high and low Mach groups was not sig¬
nificantly supported.

Ill

Significant support was not achieved for the
predicted negative effects of a change of
leaders on productivity but a tendency in
that direction was noted.

IV

Significant support was not achieved for the
predicted positive relationship between the
Mach of the follower and productivity but a
tendency in that direction was noted.

V

Significant support was not achieved for the
predicted positive relationship between the
Mach of the leader and productivity but a
tendency in that direction was noted.

VI

Significant support was not achieved for a
decrease in the growth of the differences in
productivity between heterogeneous groups
but a tendency in that direction was noted.

VII

Significant support was not achieved for the
decrease in the growth of the differences in
productivity between the high and low Mach
follower groups.

VIII

Significant support was not achieved for the
decrease in the growth of the differences in
productivity between high and low Mach led
groups.

IX

The superior productivity of the heterogeneous
Mach groups over the homogeneous Mach groups
was significantly supported.

CHAPTER V

DISCUSSION

The purpose of this
of this

study.

relevant group
suggests

A synthesis of
theory and the

some modifications

tentially
tations

chapter is

fertile

avenues

and values of the

the

to discuss

theory of Christie and Geis

future

chapter will

research with
some

the

theories and
research.

some po¬

The

limi¬

study will also be explored.

A further examination of
This

results

research results with

to these

for

the

the

further examine

results
the results of the

intent of explaining in greater detail

implications not mentioned in the previous chapter.

Several of

the hypotheses which were not significantly

supported but provided results
had some
nored.

interesting implications which

should not be

ig¬

Other hypotheses yielded important considerations

for future research.
chapter will

Therefore,

results and to more

The

the

first part of

this

cover those aspects not previously covered

but believed essential to
of the

in the predicted direction

a more

complete understanding

fruitful future

research.

first hypothesis maintained that the high Mach

homogeneous groups were more productive than the
homogeneous groups.

Analysis is

low Mach

consistent with and

81
supports

the Christie and Geis

theory which maintains

that

the personality characteristics of the high Mach enable him
to make decisions more effectively under conditions of uncertainty.

86

His

characteristic of emotional detachment

frees him from emotional
the views of others.

commitment

This

emotional

to his own views and
freedom enables

the

high Mach to cognitively evaluate each decision situation
without emotional distortion.
Mach becomes
the

On the other hand,

emotionally distracted and fails

realities of the decision making

more,

the

low

to seize upon

situation.

Further¬

the high Mach is more persuasive in selling his

viewpoint but more
In summary,

resistant to

the persuasion of others.

the previously mentioned personality charac¬

teristics of the high Mach when combined with the
of uncertainty give him a competitive

condition

advantage over the

low Mach.^
The results of the
Geis

contention that

decision maker.

analysis

the high Mach is the more effective

High Mach groups

duced low Mach groups.
competitive

support the Christie and

Thus,

advantage of

the

significantly outpro¬
theory supporting the

the high Machs can now be extended

to include high Mach groups in a competitive
Although the
periods

analysis was

or trials,

the

situation.

concerned with only the

same

cance was obtained when all

approximate

first four

level of signi-

twelve periods were included.
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The
lyst to

situational characteristics which serve as
the high Mach competitive

viously described by Christie
teraction,
affect.

latitude

Since

advantage have been pre¬

and Geis

for improvisation,

face-to-face

as

tion.

group

in the

loosens

creating the

it was decided

latitude

for improvisa¬

for improvisation can be variously de¬

scribed as uncertainty,
Changes

in¬

interaction and irrelevant

study would concentrate on

Latitude

face-to-face

and irrelevant

affect are extremely difficult to measure,
that the

a cata¬

the

ambiguity or lack of structure.

internal and external environment of a

task and social structure of the group

uncertainty condition necessary to the

suc¬

cessful competition of the high Mach.

The business

lation game used in the

the environmental

change while

change of

necessary to

loosen the

The
the

study provides

leaders provides the internal

simu¬

change

structure.

second hypothesis

suggests

a growing difference

in

relative productivity of the homogeneous high and homo¬

geneous

low Mach groups.

This hypothesis

studies

the re¬

lationship between the high Mach's personality characteris¬
tics,

as outlined in Chapter II,

and the key situational

variable of uncertainty.
The divergence of productivity functions,
trated by Graph
competitive

#2 on page 67

advantage

for

implies an early

as illus¬
significant

the high Mach which is expected

83

to diminish as

the number of trials

increases.

The

hypothesis is

concerned only with those periods

the growth of

the competitive

The Jonckheere

test of

second

covering

advantage.

significance of growth in the

ranked productivity differences did not meet the designated
significance

level

and therefore

the

was rejected and the null accepted.
jection of
results.
refute

The

the

statistical

assumption

the null does

that uncertainty is

raise

However,

the question of

advantage

From Graph #2,

tivity of high and

one-half

to the
times

slightly for

interesting

a key and dis¬

acceptance

the number of trials

an examination of the
in the

actual data re¬
average produc¬

low Mach homogeneous groups

second trial;

for the

the

the

to peak.

that competitive differences

first

tripled from

increased again by one and

third trial and then diminished

fourth trial.

The graph supports

the

tention that the high Mach group enjoys an immediate
growing

re¬

analysis does not conclusively

the high Mach.

necessary for the

the

some

a simple

situational condition necessary to the competi¬

tive advantage of

veals

However,

the null hypothesis would hide

criminating

of

alternative hypothesis

con¬

and

competitive advantage but points out that the in¬

tuitively derived four trial time period extends beyond the
peak of the competitive

advantage.

time period has implications

This delineating of

for future research.

the

84

By way

of

further

explanation,

overall

statistical

lack

specific knowledge

of

necessary

for

develop.

Apparently,

the

to

group

less

than

repeated

reestablish

trials
and

acts

thereby

of

the

number
its

The

to

be

trials

effect of
the

accelerate

achieve
to

number of

high Machs

of

to

attributed

the

structure

speed

failure

to

trials

completely

necessary

after

a

the

for

change

interaction

is

through

reestablishment of group
the

return

to prior pro¬

levels.

The

third hypothesis

described by
disruptive
temporary

Ziller

effect
decline

to

rejecting
of

predicted
The

the

a newcomer

that body

to

in productivity.

to meet the

ceptance

reflects

of

and others which maintains

of

failed
the

the

can

concerning

advantage

anticipated.

structure
duction

the

significance

the

designated

of

the

null.

a group
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This

However,

the

best

that the

results

in

a

hypothesis

significance

alternative

theory

level which

hypothesis

and

results were

the

lead
ac¬

in the

direction.
later

tion on the

negative

ty by

adding

group

and

the

and Borgatta
suggesting

theory

the

of

Ziller qualifies

effects

of

consideration of

status

of

the

such a

the

the

present
The

theory of

change might

earlier posi¬

newcomer on productivi¬

newcomer.

further modifies

that

the

his

be

status

of

theory of
the

the
Bales

newcomer by

beneficial

if

the

90
newcomer brought

skills

not

already possessed by

the

group.

85

For

the

that the

purposes

change

heterogeneous

of

said

groups.

negative
group.
also

that

if

his

the

abilities

to

low Mach groups
leaders

the

effective
groups.

complement
status

of

new¬

Therefore,

it

the group

is

those

of

the

and

the

of

the

group

are

less

experienced greater

leaders.

Therefore,

generally more
to

be more

In

addition,

further

by offsetting

successful

receptive

disruption and

to

therefore

the mixed

reducing
the

those

the

a

high

the
smaller

composition
anticipated

disruptive

effects

newcomer entirely.

Graph

#2

that period
three

on page 67

following
of

productivity

the
and

a

one

lower grouping

receiving

the

data

in productivity

having

change

grouping

of

increase

illustrates
of

the

come

from

showed

suggests

the

the

data

a

the

leader

shows

decline

increase.

that

for

Analysis

showed

an

high Mach

because

actual

leaders.

four major groupings

interpretation

status

the

productive,

of productivity

the

that

in

remembered

both homogeneous

newcomer on

the

of

theorized

in productivity.

of

and

exchange

decrease

are more

not

be

factors.

receiving

can be

the

it must

high Mach groups

resulting

loss

do

status

newcomer

groups

disruptive

effect of

specifically,

prior

in

heterogeneous

important moderating

success

research,

resulted

The

in

Further his

More

Mach

this

leaders

comer was moderated
can be

of

in

Further

low Mach

fol¬

indicated

new

leader was

high

a generally more

successful

high

an
in
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Mach group and his

abilities

complemented those of the

low

Machs.
On the other hand,

the high Mach follower groupings

were enjoying a competitive
leaders.

Their

subsequent

advantage prior to a change of
loss of productivity can be

tributed to their rejection of
could jeopardize
fects of

the

a change of

a winning combination.

rejection

at¬

leaders that

The negative ef¬

are partially offset for the high

Mach follower grouping receiving the

low Mach leaders be¬

cause of the effect of complementary abilities.
In summary,

it can be

change of

leaders

one.

status of

The

taken into

said

that the

relationship of a

to group productivity is not a simple
the new leader and of

the group must be

consideration along with the effect of the chang¬

ing of group composition and member complementarity.
There

are

suggested theoretical modifications to the

effect that homogeneous

high Mach groups experience

the

greatest drop in productivity when receiving a high Mach
leader and therefore

the negative

Ziller among others,

most clearly pertains to this group¬

ing.

However,

the disruptive effects of a change of

is not clearly identifiable
the offsetting
The
of

affects described by

factors of

for other groupings because of

status and complementarity.

fourth hypothesis attempts to isolate

the Mach of the

leaders

the effect

followers on group productivity.

Accord-

87
ing to the theory of Christie
lower groups

and Geis,

the high Mach fol¬

can be expected to outproduce

follower groups.
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the

The results did not significantly sup¬

port this contention.

Therefore,

the

alternative hypothe¬

sis was rejected and the null hypothesis was
However,

the

Graph

lower groups were more

indicates

successful

The gradual

decrease

between the high and low Mach
predicted using
tainty.

accepted.

results were in the predicted direction.

#3 on page 69

final one.

low Mach

the

that the high Mach fol¬
for every period but the

in the productivity gap

follower groups was

correctly

relationship between Mach and uncer¬

In other words,

the productive

advantage of the

high Mach follower group is expected to diminish and ulti¬
mately disappear as uncertainty decreases.
the

second hypothesis,

ber of

trials was too

six and twelve,

the

can be

of recovery
leaders.

large.

significance.

trial periods
approaching

The elimination of

justified by the need for a longer period
the

traumatic effects of a change of

The number of trials

can be

arbitrarily ended at

the elimination of the productive gap occurs

at that point.
on

By eliminating

analysis produced results

following

eleven because

as with

the intuitive estimation of the num¬

the designated level of
period six

Again,

the number of

It must be

remembered that no data existed

trials necessary

uncertainty by tightening their

for groups to eliminate

structural

framework and

88
that the use of
dently,

seven

trial periods was

intuitive.

the group's effort to restructure

than anticipated by a change of
faster than anticipated pace

Evi¬

is delayed longer

leaders but proceeds

thereafter.

Therefore,

at a
it is

suggested that the number of trial periods be adjusted in
any future
The

research.

fifth hypothesis is primarily concerned with the

effect of the Mach of

the

leader on productivity.

tistical results do not support the
and therefore,

the null is

that the opposite of the
true.

Two conflicting

they

should be explored.

sta¬

alternative hypothesis

accepted.

The results

suggest

hypothesized relationship may be

tendencies underly the

The unexpected results of
further analysis.

The

From this

the

results and

fifth hypothesis prompted

analysis,

it was

found that

the differences in productivity between the high and low
Mach led groupings
the

show an almost cyclical

data functions reversing

illustrates

Graph

(i.e.,

ous groupings)

the data from a different

in terms of heterogeneous

indicates

a tendency towards

tween heterogeneous groupings

and a tendency

vergence between homogeneous groupings.
dency of

#4 on page 71

this tendency.

Another analysis viewing
orientation

twice.

tendency with

the homogeneous groupings

and homogene¬
convergence be¬
towards di¬

The divergence

ten¬

is more pronounced during

89

the earlier trial periods while
of the heterogeneous groupings
the

later trial periods.

results obtained.

conflicting

tendency
the

convergence

tendency

is more pronounced during

These

conflicting

ly apparent to

the

tendencies

account for the

The exact meaning of this

in terms

of Mach theory are not readi¬

author but merit further attention in

future research.
The

attempted isolation and measurement of the vari¬

able of uncertainty is
VII,

and VIII.

These

further attempted in hypotheses VI,
hypotheses

with the relationship of
high-low Mach
the

are primarily concerned

the high-low Mach follower groups,

leader groups

and heterogeneous groups to

situational variable of uncertainty.

ships will
The

serve

to delimit uncertainty.

sixth hypothesis

relationship of

is

concerned with the

the heterogeneous groups.

results do not support
dicted direction.

this

competitive

The

statistical

hypothesis but are

in the pre¬

Convergence

tendencies are indicated by

the graphical presentation on page
tive estimate of

These relation¬

71.

Again,

the

the number of periods necessary

intui¬

for the

elimination of uncertainty and thereby the differences
productivity was

inaccurate.

establish group structure
anticipated.
eration.

in

The period necessary to re¬

and productivity was

Future research should include

less than

this

consid¬
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Although the statistical results do not
hypothesis

at the designated level,

they do mark the first

attempt to delimit a situational variable.
Geis

found it difficult to

situational variables

separate

support this

Christie and

the effects of the

and did not attempt separate

situa¬

tional measures.

In fact,

number of

in which the situational variables ap¬

peared,

studies

and whether they appeared alone or

either or both of

the other variables.

studies revealed that in
face-to-face
were

their approach was to count the

thirty-six of

interaction and

latitude

jointly present or not present;

face-to-face

in concert with

For example,

their

fourty-four cases,
for improvisation

in thirty-five

cases

interaction and irrelevant affect covaried;

and in twenty-six cases

latitude

relevant affect covaried.
the effect of one of

the

92

for improvisation and ir-

In none of their

studies was

situational variables

studied.

Although the

isolation of

it should be

remembered that the negative relationship be¬

tween the number of

trials

this variable was not successful,

and the gap

tends to

limit the number of

petitive

advantage

can be

trials

studied.

time period necessary for effective
group was
has

tance of

during which a

the

amount of

com¬

In other words,
restructuring of

consistently overestimated.

the effect of diluting

in productivity

the
the

This excess of time

significance.

Thus,

the impor¬

time necessary for the group to

91

effectively
ture

research must
The

the

restructure

of

low Mach

the

of

differences

and

rejected and

the

results

in

were

null
the

supported.

Again,

large.

periods
In

hypothesis
could be
"dummy"
duce
in

teams.

the

in

an

the

differences

the variance
than

future

individual

prediction

of

the

decisions
This

of

not

attempting

the use

team on

the

thereby reducing
is primarily

the Mach of

the

to

number
too

for

this

variance
of more

other

teams

the variance.

concerned with

the

the

decrease

between high

and

low

port

this

and

therefore

the

null

leader

93

and

statistical

and

The

the

structural modification would re¬

The

rejected

the

and

not

convergence was

research by

leader groups.

was

were

and Geis was

anticipated.

Mach

sis

de¬

However,

estimate

of

the

hypothesis was

hypotheses

to measure

and

results

accepted.

in productivity

hypothesis

fu¬

between high

alternative

intuitive

eighth hypothesis

relationship between
the

the

earlier

a decision making world
The

in

in

Such a

impact of

for

concerned with

follower

theory of Christie

greater

dampened

the

Statistical

necessary

addition,
was

primarily

hypothesis

as

convergence,

trial

consideration

predicted direction.

based on

of

a

in productivity

therefore,

convergence

measure

is

the Mach of

follower groups.

significant

as

emphasized.

seventh hypothesis

relationship

crease

be

itself

results

the

accepted.

did not

alternative
Again,

as

sup¬

hypothe¬
in
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Hypothesis V,
significance
ing

the

failure

this

hypothesis

to achieve

lies primarily with the underlying

tendencies towards

homogeneous

of

conflict¬

divergence and convergence of the

and heterogeneous groupings.

The ninth hypothesis

is primarily concerned with the

comparative

advantage of the heterogeneous groups.

results

for

this hypothesis were

leading

to

the

acceptance of

statistically

the

the null hypothesis.

support the positive

relationship of

This
theories

the

The

results

heterogeneous

to productivity.

hypothesis
of Bales,

supports

Borgatta,

and Collins and Guetzkow,
Christie

significant

alternative hypothesis

and the rejection of

Mach grouping

the

relationship of the

Homans,

Cattell

and Stice

outlined in Chapter II,

and Geis's Mach concept.

The

and

link between these

previously mentioned theories and that of Christie
Geis

is

the

The

task orientation of

socio-emotional orientation of

the
the

high Mach and the
low Mach.

These earlier theories emphasized the
emotional needs of the group.

The

94

task and socio-

task needs of the group

result from survival demands made by
socio-emotional needs are

and

the environment.

The

theorized to be partly dependent

upon the needs of the individual members and on the struc¬
ture

and composition of the group.

In addition,

states that both task and socio-emotional

theory

leadership are

93
necessary for stable and productive groups.
rized in Chapter
positions

II,

task

and

thought to be

As was theo¬

socio-emotional

best

filled by

leadership

different

people.
As was previously stated,
istics of
the

task

the personality character¬

the high and low Mach closely parallel those of
and socio-emotional leader.

indicates greater productivity
both task and socio-emotional
was

found earlier for the

geneous
cates

high Mach

Prior research also

for those groups having
leadership.

Although support

superior productivity of homo¬

(task oriented)

groups,

that the preoccupation of the
to

the

task

related activities

leads

emotional needs of

the group's members.

research indi¬
leader with task

frustration of the
This

socio-

frustration

if not alleviated will ultimately result in the deterior¬
ation of morale and group performance.
groups,

Heterogeneous Mach

containing both task and socio-emotionally oriented

leaders,

satisfy more of the members

needs

leading

to in¬

creased productivity.

A SYNTHESIS

Group theory
For the most part modifications
isting

and extensions of ex¬

theory are based on a synthesis of the relevant

94

group

theories,

the

results of this
cations

theory of Christie

research.

It was

and Geis,

and the

felt that these modivi-

and extensions would clarify

the

relationship of

Mach to group decision making in a competitive environ¬
ment.

To preface

extensions,
is

a short review of

necessary.

A summary of

found in Table
Sherif

the discussion of the modifications and

#1 on page

the

aforementioned theories

the group
19.

theories

can be

The summary includes

and Sherif,

Argyris,

Gibb,

Cattell and Stice,

Fiedler,

Homans,

the

Collins and Guetzkow,
Bales,

Borgatta and

Kelly.
The

theory of Sherif and Sherif

uation of
sulting

task

task

leadership in competitive groups

superiority in those groups

and effective

task

leadership was

memtioned authors were primarily
uation of task
did not pay

illustrating

leadership

This

and the re¬

achieving early

supported.

The above

concerned with the eval¬

in a competitive environment and

special attention to

characteristics.

the eval¬

situational or personality

author's research adds

a situa¬

tional and personality dimension to the

task research of

Sherif and Sherif.

desire of the per¬

son

to act to

itself become

In other words,

structure

the

the environment and the environment

important considerations.

the results of this

author's

It was

shown

from

research that task oriented

groups achieve greater productivity in a competitive en-

95
vironment.

However,

the greatest productivity was achieved

by groups having a combination of task and socially ori¬
ented members within the
Argyris'

same group.

concept of

"reality centered leadership"

was

generally supported but not without some important modifi¬
cations.

Argyris portrayed the reality centered leader as

one who was

able

to

choose

enabling him to complete
Argyris'

leader was

that

the

style of

task.

96

leadership best

In other words,

capable of choosing

a task or social

style of leadership when that style offered the best means
of goal achievement.

The

results of

and Borgatta conflict with Argyris'
Borgatta maintain that the

the research of Bales
concept.

task and social

are best filled by different people because
butes necessary

for successful

task

Bales

and

leadership roles
those

attri¬

leadership may exclude

the kind of behavior necessary for effective social leadership.

97

The

results of

theory of Bales

this

research tend to support the

and Borgatta thereby modifying Argyris'

theory to the extent it acknowledges
be more effective
role.
roles

However,
is

if he

the

that the

could play both the

leader

leader would

task and

social

that can assume both of these

a rarity and therefore,

the

task and social roles

are generally filled by different people.
Gibb's theory

that the

leader must contribute

to group

Q O

locomotion

was generally supported.

However,

locomotion

96

was

extended to include progress in both the

cial spheres.

Task groups were

more productive

than social groups.

ation of task and social
found to be
Therefore,

group

(i.e.,

Gibb's
in

theory

the

significantly

However,

high and

the

combin¬

low Mach)

significantly more productive

"locomotion"
gress was

found to be

task and so¬

was

than either.

can now be modified to include

social

sphere

so

that total group pro¬

recognized by both spheres and structures the

to provide both types of

leadership.

It is

implied

by the results of this research that the group has both
task and social needs and that greater need satisfaction
leads

to greater productive effort.
The Collins

and Guetzkow theory

group had both task
social

and social needs

contending that the
and that the

task and

satisfaction received by the group motivated pro-

ductive behavior was generally

supported.
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The emphasis

on goal orientation in a competitive environment where
more effective group is
by the

task or goal oriented,

research which indicated the productive

of high Mach groups over low Mach groups.
most productive groups
leadership adding
ory specifying

the

also contained socially oriented

support to

the Collins

leadership if

effectively motivated.

supported

superiority

However,

and Guetzkow the¬

the necessity of both types of

and both types of

was

the

the group was

satisfaction
to be more

97
Cattell and Stice
of

found that the personality variable

"deliberate will control"

and non-leaders.

They

stability of purpose,

differentiated between

concluded that the determination,
and the organizational precision

associated with deliberate will control enables
to

see his decisions through and to organize

a high degree of consistency.

corresponds

Geis's high Mach.

to

are remarkably similar to
The

against the

and Stice

theory.

tended to include

closely with Christie and

social pressure which in effect
those describing

low Mach tends

"deliberate will

to support the Cattell

The Cattell and Stice

theory must be ex¬

the group structure and then modified to

and his

concept of

the

"psychologically distant

later work on "leadership effectiveness"

describes both personality

and situational characteristics

necessary for greater productivity.^0^
on psychological distance
"reality

cognitive orien¬

social needs.

Fiedler's
leader"

concept

superior productivity of the high Mach when

competing

include

to

The high Mach possesses personality

and resistance

control."

the group with

Cattell and Stice's

characteristics of emotional detachment,
tation,

a leader

All of which contributes

greater group productivity.^-00
of will control

leaders

centered

leader"

which is
is

work which concluded that the

His earlier theory
similar to Argyris'

somewhat modified by his

later

leader's effectiveness is de-
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termined in part by his leadership style and by the situa¬
tional factors existing in the group.

He found that certain

leadership styles were more effective in certain situations.
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A synthesis of both of his theories would por¬

tray a leader who could adapt his style to the situation
by varying his psychological closeness or distance.

Such

a concept would receive support from the success of the
high Mach in a task situation because the high Mach is
noted for his "coolness'1

in interpersonal relations and his

success in a competitive situation requiring such cool de¬
tachment and goal orientation supports Fiedler's psycholo¬
gically distant leader and incorporates his newer emphasis
on situational factors.

However,

the results of the re¬

search would indicate a modification of Fiedler's research
to include the need for both task and social leadership
(i.e.,

both psychologically distant and psychologically

close leadership)

to varying degrees in various situations.

Homans stresses the group's need for both task and
social satisfaction in order to deal more effectively with
the external environment and therefore to be more productive.
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gatta,

This theory coincides with those of Bales,

and Collins and Guetzkow.

Homans'

Bor-

theory is sup¬

ported by the results of Hypothesis IX which indicated the
productive superiority of heterogeneous groups.
theory which is similar to Homans'

Bales'

was supported for the

99

same reasons and by the same research results.
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Bales'

theory maintaining the need for both task and social
leadership roles filled by separate individuals was sup¬
ported by these results.

Mach theory
The Mach theory of Christie and Geis examines the Mach
variable in terns of personality,

situations and tactics.

The Mach personality is arbitrarily divided into two cate¬
gories;

those high in Mach characteristics and those low

in Mach characteristics.
as cool

The high Mach is characterized

(not distracted by irrelevant affect);

towards self-defined goals,

task success,

and oriented

information pro¬

cessing,

and a cognitive approach to problem solving situ¬

ations.

On the other hand,

as open

the low Mach is characterized

(susceptible to affective involvement),

towards interaction process,

and oriented

emotional distractibility and

immediate emotional reaction to problem cues and responses.^
The personalities of the high and low Machs determine
the tactics to be used in a given decision making instance
but these tactics are also dependent upon the situation.
For example,

the high Mach, when operating in a decision

situation which is loosely structured,

can be expected to

use tactics concerned primarily with limits testing,
ation and control of structure,

initi¬

and instrumental exploitation

100

of resources.

Loose structure

is defined in

terms of

lack of predefinition of the exact role behavior of
participants,
achieve
tion.
tude

the

Loose

the

lack of predefinition of the means

the goals,

the

to

and considerable need for improvisa¬

structure

can also be described as

the

lati¬

for improvisation caused by decision making uncer-

.
. .
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tamty.
The

low Mach operates more efficiently in a "highly

structured'

situation where his

in the given system and to make
Highly structured can be

tactics

are to work with¬

an effort to perform well.

defined in terms of

definition of role and reward structure,
tion of responsibilities
goals,

and the

In those
to operate
were

and the means

clear pre¬

clear predefini¬

to achieve

these

lack of need for improvisation.
instances where

in a highly

the high Mach was required

structured situation,

his

tactics

to work within the system but to perform perfunctor¬

ily or even apathetically.
low Mach was
ation,

By the same

token,

when the

forced to work in a loosely structured situ¬

his behavior

tended to be unsure,

impulsive and he

tended to accept the structure provided by others.
Two mechanisms were used to
study.

The

loosen structure in this

first mechanism involved changes

ternal environment managed by means of the
variables of the business
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simulation game.

in the ex¬

changes
The

in the

second

101
mechanism made use of Ziller's

theory on the disruptive in

fluence of a newcomer by instituting a change of
Both mechanisms tended to

leaders.

loosen group structure.

The

changing variables of the simulation game had a greater
impact on decision making early in

the

study but this

im¬

pact lessened as the game progressed and the participants
learned or
meant to

loosen the

impact of
personal

tightened the structure.

the

interpersonal

Change of

structure.

change was expected to

leaders was
However,

the

lessen as the inter¬

structure was reestablished during

subsequent

trials.
The competitive

advantage of

ly structured decision making
the

first hypothesis.

ate the impact of

the high Mach in a loose¬

situation was

However,

further attempts to evalu¬

structure did not receive

significant support from either the
or eighth hypotheses.

However,

second,

sixth,

seventh,

A general evalua¬

reveal that the difference in the

mean productivity of high and
when the structure was

statistically

it should be noted that

support was in the predicted direction.
tion of the data does

supported by

low Mach groups was greatest

loosest.

A familiar problem in all groups is the change of mem¬
bership or

leadership.

No

study of group decision making

effectiveness should exclude
a change.

Ziller's

the potential impact of

theory cites

such

the negative effects of

102
membership change on group productivity.
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His theory

when combined with the Mach theory of Christie and Geis
extended to include

the

leader of

the group predicts

and

a sig¬

nificant decrease in the productivity of all the Mach
groupings.

This hypothesis did not receive statistically

significant

support although the support was in the pre¬

dicted direction.
effect of change of
ly applied to

Further examination revealed that the
leaders is

complex and cannot be even¬

all groups.

Because groups cannot be expected to be either homo¬
geneous high or low Mach,

it was decided to investigate

the

productivity of mixed Mach or heterogeneous Mach groups.
The

theory of Christie

and Geis outlined in Chapter II does

not consider the heterogeneous Mach group.
of the Christie

and Geis theory is

vidual and not the group.
on heterogeneous groups
social

theorize

concentration on task and

leadership of the group coincides with Christie and

low Mach as

these

concerned with the indi¬

and Borgatta do

and their

Geis's description of the
the

Bales

In fact, most

high Mach as

task oriented and

socio-emotionally oriented.

theories predicts

a competitive

heterogeneous Mach groups.

A synthesis of

advantage

This prediction was

cantly supported by the ninth hypothesis.

for the
signifi¬

Therefore,

Christie and Geis theory can be modified to state
high Mach is more productive

in

loosely

the

that the

structured situa-
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tions

but

that in

group

is more

a group

productive

A possibility
that

the

in

In
by

this

than

that was

situation.
future

the

study

include

homogeneous Mach group.

to

environment.

The

supported using

a

significant

a

of

leaders

theoretical
negative

supported.

The

of

was

found to

complex.

the

theory of

and

ex¬

be

Bales

extended
in

contention

of

received

There
shortness

were
in

unanswered.

several

on group
contention

productivity
that a

the

A synthesis

cision periods

study

significant

the

the

study

consisting

would have

of

answered

new¬

produc¬
change

of Mach

and Borgatta predicted

limitations

duration of
A

of

situ¬

group productivi¬

relationship of

statistically

Limitations

com¬

that the

perior productivity for heterogeneous Mach groups.
prediction

a

structured

effect on group

not

theory

is

highly

should be

loosely

the measure

change

Ziller's

in

tivity was
leaders

a

study

and Geis model was

theoretical

productive

effect of

comer has

in

this

decision making groups

ation was

examined.

possibility

Christie

is more

The

Mach

research.

high Mach

was

the

heterogeneous

not explored by

This

summary,

petitive

ty.

the

low Mach may be more productive

structured
plored

setting

su¬

This

support.

study
to
left

this

study.

The

several questions

a greater number of
the

question of

the

de¬
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long

term relationship between Mach and productivity.

a longitudinal study could have
lationship of

traced

the Mach groupings

the

Such

competitive re¬

to indicate if

the

assump¬

tion that once uncertainty was removed there would be only
random differences

in productivity.

These unanswered

questions must now remain the subject of
The matching of skills
created another limitation.

Fortunately,

However,

the various teams

Doubts exist concerning

the

leaders.

had been greater.

appropriateness of the ran¬

These doubts would be dimin¬

the number of groups was greater so

cess of randomization could be more

complete.

that the pro¬
The actual

appointed leader in all groups.

it can be argued that the

taional

than the

The randomized procedure would have

been more adequate if the number of groups

ever,

disparities

thought must be given to the development

randomized approach.

leader was not the

sub¬

second semester seniors of

of a better system for matching

ished if

limitation

fact that all of the

comparable educational experience.

dom choice of group

this

fairly homogeneous business college

population and were almost all

did exist and some

research.

and work related experiences

was partially diminished by the
jects were drawn from a

future

same

is

How¬

true of organiza-

leadership in general.

The use of Nichols College
some doubts

seniors

as

as to the generalizability of

subjects creates
the

results.

For
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example,

generalizing

to the

real business world on the

basis of results obtained from college students presents
some rather obvious problems.

Such generalization should

only be made after considering

the

and observing

the

limitations

source of the results

inherent in such generaliza¬

tions .
The use of
The

a

simulation game presents

simulation game

and interactive
confound the
to be

is designed to create a competitive

situation.

results.

attention was given

the

operate effectively.

interactive effects.

the

team and its ability to

In other words,

This

compensates

Special

early success can

effect was partly offset by the

for size

and early success.

attention was given

founding effects of

to the potentially con¬

inventory and

sales

cycles.

Inventory

found to have no significant effect on the playing of

the game other than that occurring
oversupply.
The

Careful

the productivity ratio of profit to total assets.

This ratio

was

interaction would

to the effect of earlier decisions on

the financial structure of

use of

However,

Steps described in Chapter III had

taken to eliminate

extend the range.

some problems.

In other words,

cyclical effect of

through scarcity or

there was

sales normally part of the game was

removed and a constant growth rate of
quarter was

no inventory cycle.

substituted.

four percent per
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Value of
This
ues.

a realistic decision making situation was

intended to help bridge

game

It was
as

the gap between theory and applica¬

hoped that the use of the business

the medium for studying

provide

a more

realistic base

ters around the

The

further testing of

extension of this

The Mach syndrome

the group.

Applied to

Further,

and social

interesting

leader¬

results.

is a collection of personality and

situational variables directly concerned with
tion.

cen¬

the Mach concept and the

concept to include

has produced some

application in

theoretical value

combination of Mach theory with task

ship theories

simulation

the Mach variable would

for possible

general management practices.

the

study

study has certain realistic and theoretical val¬

The use of

tion.

the

the group,

manipula¬

the high Mach emerges

as the

compulsive manipulator primarily concerned with task achieve¬
ment and the satisfaction of the
On the other hand,

the

task needs of the group.

low Mach emerges

as

the

social

leader

primarily concerned with the social needs of the group.
The Mach concept was previously applied to individual
action

apart

study to

the extension of Mach theo¬

the group and its modification to incorporate

theories of

Borgatta.

The contribution of this

theory is primarily in

ry to include
the

from the group.

inter¬

leading group

theorists

such as Bales

and
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Further value
al characteristic.
permits

the

The

found in this

structure

introduction of the element of time
the

Such an analysis makes possible

the

studied in terms of competition,

The
group

and composition and the effects of change of

leadership.

The effect of

productivity is

There
research.

are

these various

factors on group

also an important contribution.

Suggestions
several

for future

research

areas of potentially valuable

future

Some valuable insights could be provided from a

study of the member satisfaction of
theoretical implication of Bales

implying

longitudin¬

the key situational variable of uncertainty.

Mach concept can be

The

study's

sequential analysis of the behavior of

various groupings.
study of

can be

the various groupings.
and Borgatta theories

that the presence of both task and social

ship results

in the

leader¬

satisfaction of more of the member's

needs

should be

tested.

If greater satisfaction

among

the members of heterogeneous groups

for the relationship of employee

is

additional

found
support

satisfaction and increased

productivity would be had.
Future
tionship of
individual.

research should be done

to determine

irrelevant affect and the anxiety
The

resistance of

affect may be explainable

the high Mach

in terms of his

the

rela¬

levels of the
to irrelevant

low level of
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anxiety.
The number of trials used in future research should be
extended in order to determine

if the reduction or elimina¬

tion of productivity differences
of random changes

can be explained in terms

in the productivity

functions.

Such re¬

search could also establish if the high Mach is more effi¬
cient in periods of rapid change because of
withstand the effects of this
a situation where

structure

structured situation.
value in the

his

ability to

change but less efficient in

and routine replaces the un¬

Such information would be of great

coordination of group structure

and environ¬

ment to encourage greater productivity.
Requests

for help were

low Mach homogeneous groups.
gate
needs

the relationship of
and the
Another

high Machs

It might be

would be more
group's

Future

low Machs

frequent from

study should investi¬

and

their dependency

and their autonomy needs.

study might be done

long periods of success
ings.

found to be more

to assess

and failure on the

the effects of
different group¬

argued that the heterogeneous grouping

stable

in that it satisfies more of the

needs.

The relationship between the persuasiveness of the
high Mach and his
of self confidence
article

ability to resist persuasion and the
should be explored.

found a positive

correlation of

trait

Gibb in an early
0.60 between inter-
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viewer ratings of

self confidence

leadership positions.

and ultimate

The high Mach's

choice

ability to persuade

and inability to be persuaded could be perceived as
confidence.

This relationship is given

for

self

support by the re¬

search finding that the high Mach is generally chosen to
lead the group.
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Another trait whose relationship to

Mach should also be
anxious worrying.
search

that the

studied is

Cattell and Stice

absence of

rized "coolness" of
the

absence of

found in their re¬

anxious worrying

differentiated between leaders

as

the presence or

successfully

and non leaders.

The theo¬

the Mach could be variously described

absence of anxious worrying.

Summary
Christie

and Geis'

the group situation.

Mach theory was extended to include

The

analysis of the

competitive rela¬

tionship of high and low Mach groups yielded support for a
comparative advantage
to measure
followers
results

the

for the high Mach groups.

contribution of the Mach of

the

Attempts
leaders

and

to group productivity did not yield significant

but were

in

the predicted direction.

Attempts to analyze

the key

situational variable of

uncertainty did not yield significance but were in the pre¬
dicted direction.

Time was

variable directly affecting

found to be
the

an intervening

achievement of significance

110

Further studies
The

should consider the

composition of groups was varied by exchanging

leadership.
two general
geneous.

The resulting

High and low Machs were

leaders and it was

containing both high and

of the group's
contention
The

needs

and were,

limitations of

financing.

Finally,

relative newness of
cited.

related to

hypothesized that the

low Machs
therefore,

satisfied more
more productive.

received significant support.
the

cial attention being given

was

and hetero¬

Heterogeneous groups were composed of both high

task and social

This

composition of groups produced

categories entitled homogeneous

and low Mach members.

groups

time variable.

study were discussed with spe¬
to

the

limitations of inadequate

future research was proposed and the
the concept and its

need

for research

Ill
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Appendix A

You will find 20 groups of statements listed below.
Each group is composed of three statements.
Each statement refers to a way of thinking about people or things in
general.
They reflect opinions and not matters of fact -there are no "right or wrong" answers and different people
have been found to agree with different statements.
Please read each of the three statements in each group
Then decide first which of the statements is most true or
comes the closest to describing your own beliefs.
Circle a
plus (+) in the space provided on the answer sheet.
Just decide which of

Here
A.
B.
C.

is

the

remaining

two

statements is
Cirief s.
answer sheet

an example:

Most
True

It is easy to persuade people but hard to
them persuaded.
Theories that run counter to common sense
are a waste of time.
It is only common sense to go along with
what other people are doing and not be too
different.

-l-

(7)
+

Most
False
-

—

o

In this case, statement B would be the one you believe
in most strongly and A and C would be ones that are not as
characteristic of your opinion.
Statement C would be the
one you believe in least strongly and is least characteris¬
tic of your beliefs.
You will find some of the choices easy to make; others
will be quite difficult.
Do not fail to make a choice no
matter how hard it may be.
You will mark two statements
in each group of three-the one that comes the closest to
your own beliefs with a + and the one farthest from your
beliefs with a -.
The remaining statement should be left
unmarked.
Do not omit any groups of
1.

A.
B.
C.

statements.

It takes more imagination to be a successful crim¬
inal than a successful businessman.
The phrase, "the road to hell is paved with good
intentions" contains a lot of truth.
Most men forget more easily the death of their
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father than the
2.

A.
B.
C.

3.

A.
B.
C.

4.

A.
B.
C.

5.

A.
B.

C.

6.

A.
B.
C.

7.

A.
B.

C.

loss of

their property.

Men are more concerned with the car they drive
than with the clothes their wives wear.
It is very important that imagination and crea¬
tivity in children be cultivated.
People suffering from incurable diseases should
have the choice of being put painlessly to death.
Never tell anyone the real reason you did something
unless it is useful to do so.
The well-being of the individual is the goal that
should be worked for before anything else.
Once a truly intelligent person makes up his mind
about the answer to a problem he rarely continues
to think about it.
People are getting so lazy and self-indulgent that
it is bad for our country.
The best way to handle people is to tell them what
they want to hear.
It would be a good thing if people were kinder to
others less fortunate than themselves.
Most people are basically good and kind.
The best criteria for a wife or husband is compati¬
bility -- other characteristics are nice but not
essential.
Only after a man has gotten what he wants from life
should he concern himself with the injustices in the
world.
Most people who get ahead in the world lead clean,
moral lives.
Any man worth his salt shouldn't be blamed for
putting his career above his family.
People would be better off if they were concerned
less with how to do things and more with what to
do.
A good teacher is one who points out unanswered
questions rather than gives explicit answers.
When you ask someone to do something for you, it
is best to give the real reasons for wanting it
rather than giving reasons which might carry more
weight.
A person's job is the best single guide as to the
sort of person he is.
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8.

A.

B.
C.

9.

A.

B.
C.

10. A.
B.

C.

11.

A.
B.

C.

12.

A.
B.
C.

13.

A.
B.
C.

14.

A.
B.
C.

The construction of such monumental works as the
Egyptian pyramids was worth the enslavement of
the workers who built them.
Once a way of handling problems has been worked
out it is best to stick to it.
One should take action only when sure that it is
morally right.
The world would be a much better place to live in
if people would let the future take care of itself
and concern themselves only with enjoying the
present.
It is wise to flatter important people.
Once a decision has been made, it is best to keep
changing it as new circumstances arise.
It is a good policy to act as if you are doing the
things you do because you have no other choice.
The biggest difference between most criminals and
other people is that criminals are stupid enough
to get caught.
Even the most hardened and vicious criminal has a
spark of decency somewhere within him.
All in all, it is better to be humble and honest
than to be important and dishonest.
A man who is able and willing to work hard has a
good chance of succeeding in whatever he wants to
do.
If a thing does not help us in our daily lives, it
isn't very important.
A person
which he
Too many
There is

shouldn't
thinks is
criminals
no excuse

be punished for breaking a law
unreasonable.
are not punished for their crime
for lying to someone else.

Generally speaking, men won't work hard unless
they're forced to do so.
Every person is entitled to a second chance, even
after he commits a serious mistake.
People who can't make up their minds aren't worth
bothering about.
A man's first responsibility is to his wife, not
his mother.
Most men are brave.
It's best to pick friends that are intellectually
stimulating.rather than ones it is comfortable to
be around.
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15.

A.
B.
C.

16.

A.
B.
C.

17.

A.
B.
C.

18.

A.
B.
C.

19.

A.
B.
C.

20.

A.
B.
C.

There are very few people in the world worth con¬
cerning oneself about.
It is hard to get ahead without cutting corners
here and there.
A capable person motivated for his own gain is
more useful to society than a well-meaning but
ineffective one.
It is best to give others the impression that you
can change your mind easily.
It is a good working policy to keep on good terms
with everyone.
Honesty is the best policy in all cases.
It is possible to be good in all respects.
To help oneself is good; to help others even
better.
War and threats of war are unchangeable facts of
human life.
Barnum was probably right when he said that there's
at least one sucker born every minute.
Life is pretty dull unless one deliberately stirs
up some excitement.
Most people would be better off if they controlled
their emotions.
Sensitivity to the feelings of others is worth
more than poise in social situations.
The ideal society is one where everybody knows his
place and accepts it.
It is safest to assume that all people have a vici¬
ous streak and it will come out when they are given
a chance.
People who talk about abstract problems usually
don't know what they are talking about.
Anyone who completely trusts anyone else is asking
for trouble.
It is essential for the functioning of a democracy
that everyone votes.
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Appendix

B

PENALTIES

Each team is required to be present in its entirity
for the start of every decision trial.
If for some rea¬
son a member or team is unable to be present for the
start of a trial, it is the responsibility of the team
leader to notify me or one of the two moderators in
advance and to schedule the trial for another period
during the day, that night, or the following day before
3:00 P.M.
Failure to notify in advance will be reflect¬
ed in the team's and member's grades.
No team member is allowed to leave the decision
room prior to the completion of the period without the
consent of myself or one of the student moderators.
Only
the team leader is allowed to ask questions concerning
the game and these questions will be directed to me.
Any evidence of collusion among teams will
disqualify those teams from further competition
result in an automatic "F" for the course.

serve to
and will

All teams and their members are expected to act in
a professional manner when engaged in the decision making
trials.
This behavior should be extended to include the
individual presentation to be made at the end of the game.
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Appendix C.

To:

Computer Game

From:

Professor

Subject:

Evaluation

Each

team will

be

L.
of

Participants
Desfosses
Teams

evaluated with

respect

to

its

ratio

of

profits to assets.
Profits is defined as the excess of
revenue over costs.
Profit for each company is listed in
the decisions results section of the team's results as
given by the computer after each decision period.
Assets
is defined as the Cash, Accounts Receivable, Material
Inventory, Product Inventory, and Plant & Equipment.
The
balances of these accounts is also given to each team by
the computer.
Again,

the

ratio

by which

each

team is

Profits
Total Assets

to be

evaluated

is:

Appendix

D

FORECAST

The forecast for all trial periods will reflect a
constant growth rate of four percent.
Therefore, in
the blocks on the decision form designated FCST, the
student will enter the figure 104.
This figure reflect
100 percent of the previous forecast plus a 4 percent
growth.
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